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National Highway Traffic Safety Administration
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Dear Mr. Boyd:

As apecified in our December 20, 2002 regponge to the above-referenced inquiry, we are
submitting documents responsive to queation 5. English translations are included for all
Jepanese documents.

§  kenilty and describe ull studles, surveys, Investigations, and tests that hive beon, Mo bolng, or will ba
conductad by, or for, Honda and that could, In ay way, relate t¢ coolant overhesting In the subject
vehicles. For each such action, provida coplas af all relsvant documants, a8 & seaparate analosurs, n
chronological order. This should Includs, biut not ba limited to, methodsiogies, action plans, final
reporis and prosentstions with the originel fls names and datss, regardiass of whathar the documants
&ra In Intarim, draft, or final form. Additionally, provide u tabla Ilsiing wach stucy, survey, sic. kiantfisd
In your rasponse to this itsm.  Fleass Include the following Information In the table for sach study,

- Survay, He.:

Study titla, |dentiftar or ID numban

The actusl or planned start dats;

The actunl or plmned snd dais;

Brisf sumrmary of the subject or objactive;
Engincaring groupisupplisr responsibie; and
Findings or conclusions (bath prellminary and final).
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The summary table is attachmﬁmt SA. The document copica are attachment 5B,
and the individuel doiments are separated by colored paper.

Sincerely,
AMERICAN HONDA MOTOR CO., INC.
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William R. Willen
Managing Counsel
Product Regulatory Office

WERW: ke

Attachmentn




Attachment #5A

‘NV3-2144ry/PEO2-077 American Honda Motor Co., Inc.
February 10, 2003




February 10, 2005

HRA Invaatigaifon Results

Counbymansums ageinst Ermonsous
Indication by Temperaum Gauge of MCAA

|&01800 Tompersture Gauge Readings-

GL1 000 {MCA) Remedal Plan to rprow
|Conling Parformance

02| Effectiveness comfirmation of plecing &
reuietor.

HG

|Prieane rafer to athached e,

SoATIO0E Wmﬁmpmi of conespanding plaa n

HG

|Pisazs mdar to sitachad Hls.

(G600 {MCA) Q1 Raport on High Coclant SEOT2002 mnmpmpmdmmumum HG [Pianss refer fo wlbachad fis,
Temperature (B1KR)
Qi Repoit on High Coolart Temparatun EOZ002| 6242002 |Propusal of coumarmeasure tast plan | O [Flaase refer to attached fils.
s RAADOGP [ Countammeatus et |G AGAG Thie QIS was closad and anciher
foeos
BE2002 Tnvastigate temparaiune gauge high . [MWC AQKD MYO= gauge red zone changed.
|reading and seuets ko .
nuunhunllﬂ.n . _
Iz  a29/2002|Test for defectve coolant condult R Plesss rwler to zitached Ao,
AR 2T Confirnation of defective cookant HG Plaasa mvier to aitached Me.
raml ath > _ ] .
OIS Ovareat due to defect In cylinder head SE002 Ivealigales overhasting and avaiuste (WA AGAD o medifiad. Chaca sddad.
MC2002004101 10031 countenmmam. atinched s,
GLX 1800 (MCA} Coolnnt Tumpenatus 12002 o3n202[Confimetion of safety while HG Floane refor ¥ aitached Tia.
Protdam : overhaating "
azarn0?| 104772002 Confirmation of imvestigation an MER Pleoga relsr 1o attached fia.
delactive comlant condul
10772002 10/20721KE | Propoaal of emedy (reptsce 1o non-  |H & Plaaxe rafer jo altached fie.
- |oetuctive uim)
V2002|1012 |Confirmation of ENG dursbllty while |HG Fionxe refer o attached flla.
— . i
311800 Cooling Gystem Problama 02172002 Planss neder to altnched file.

112002 |Propossl of mmady {replace to non-
chafmciivn LnE) '

HG




Attachment #5B

NV8-214)ry/PEO2-0T7 . Americen Hondse Motor Co,, Inc.
: Februery 10, 2003




MCAA Overheat Indication Problem

HRA Investigation Resulis

2000/11/10




F I:ﬁ EE$§ a) ﬁE EE Confirmation of Alleged Symptom

AH Quality / Durability Test

o BR Symptom
ETHRISKRETOIERLSF —/\—E—MREBZFRR,
LU, ERRCHEEML ST ILIZIEE>TLMVERLY,

While riding, the temperature gauge indicated overheated condition
by going into the red zone, but actually it did not result in any
functional trouble.




Fnﬂ%E$§0)EE.§ Confirmation of Alleged Symptom
AH Quality / Durability Test

o K Situation
— BLULVERICEE Got caught in a terrible traffic snarl
— EZETT VIR

Passed through the traffic at low speeds by “lane sharing”

— RIRTIOMphRI T OEE Ran at speeds below 10mph
— 1:EE21 DA% Used only 1st and 2nd gears

o TAMEM Testvehicles
MCA Bin# 000031 2753 miles
000046 2813 miles




EIEEEEE Confirmation of Duplicability of Alleged Symptom

e RILRDERDHELLZTHETZLI-.

Woe confirmed occurrence of the same symptom

%Eﬁeﬁrjﬁcum gauge mduca?ve ‘Rea Zone“
%&iﬁmant tampela]u?é 2 deg C
FHERQsLheAlSEERT

—Z /DML

o coolant expulsion




EYHZDEEM Evaluation of Riding Style

58 Results

e 1EFEHATONRBRITVIRITETIL. EMOREM.
BEHEREN OB EOFELBEFELITEZ (2L,

Passing through a stalled traffic in 1st gear by “lane
sharing” cannot be considered normal usage in view of the
vehicle’s stability and maneuverability.

e MCAOALETRREUD. 4350 58—o@EEDOFELY
BFETIT2E, ELLISEDFERMIBELEEZ S,

Based on the concept and character of MCA, we
believe normal usage would mostly be in 2nd or 3rd gear.




ﬁﬁﬁ ﬁiﬁ%ﬁ Research of Road Traffic Laws in US

« “Lane sharing’B15 . YLK+ £ 12 R0 o
THE—CAFEITIZEZEH SN TN,

CA is the only state in which “lane sharing” is allowed by the road
traffic law.

s REDMDGLARET—IZ, B BET VIR T
EITTLENENEEZ D,

It is hardly likely that GL customers in most states would dare to
pass through a congested traffic by “lane sharing” which is not
allowed by the road traffic laws of their states.

=) EREFEITE! obliged to follow the flow of traffic




RO FHKHAE

Research of Traffic Congestion in US

o 2REOMDHT, BbiBRROBLL Mk I+
Los Angeles T 3. |

(TTI Texas Transportation Instituted4))

The region where traffic is most congested in all the 50
states is |.os Angeles (according to TTI).

SHRRELEFERIE. X0 THIBO TREELLY
FHOTTCRELIEEZD,

We believe that the alleged symptom had occurred under
the severest traffic conditions in the US.

=)

Los Angeles/& I EE THREREE
ICEZH5EFDS,

Confirmation on roads in Los Angsfes urban
area will prove the validity of our belief.




Lgs Angeles Nov 7, 2000 5:19PM
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KEFHEEDRR R
Confirmation of Accuracy of Temperature Gauge

T

* HITOMCADK;E S B,

2,
Accuracy of the current MCA temperature gauge is poor

MCA

MAM
“H” Position 122 deg C



KimatFaE D FERFE R

Confirmation of Accuracy of Temperature Gauge




$§ﬁ1‘ﬁ' Analysis of Situation

o EFET—FINEEX Measurements at actual rldlng
5 riders (Includes current GL user)

s WATFBDIAT1T DIFH

Characteristics of riding
~ Low experience riders

Most frequently use Low gear

Average speed 10 mph

Riding style Lane sharing & Following
— GL experienced riders

Most frequently use 2nd or 3rd gear

Average speed 15-25 mph

Riding style Lane sharing




FEHT—24 Measured Data
GEBRFEIT+1E+HEEETT) (Following + Low gear + Low speed)

1
]
1




f‘fﬁ?ﬁ Conclusion

¢ MCA Overheat & REIEL. US?—’J'*:JF@IIjQ%&
BR2BHTH.

*« MCA overheating indication problem is causing a grave
concem in the US market.

- KERBERIGLAREZT—ICIXHFEHESZLO TR,

— Emoneous indication of overheating by temperature gauge is hardly
acceptable to GL customers.

— EFRD overheat AAEN>T=LLTH. GL V—12F D{EIEMEA

— Even if no mechanical overheating occurs, image of GL touring reliability is
severely compromised.

* HRA OFEMREL T, BITHIREUST—S v CILEF B H
XE HGA THEFEZWITTADERY,

* ltis the conclusion of HRA that the current spec is unacceptable
to the US market and that HGA must take the necessary
countermeasure.




Countermeasures against
Erroneous Indication b

Temperature Gauge o
MCAA

200012111 AMM Final Report




1. Gause of Occurrence

= The TW sensor is installed io the engine cytinder head, but the
instaffation position was inappropriate and alr was thereby
trapped in the coolant femperature detecting area of the TW
sensor. Due to the trapped air, the TW sensor was unable to
detect coolant temperature properly, which caused the
temperature gauge to Indicate higher temperature than actual,

* The temperature gauge goes into the red zone, though the actual
coolant temperature is still within the white {(normal) range.

2. Gountermeasure

-A 2.7Q resistor was added between
the temperature gauge and the TW
Sensor.

T'#m'

= For vehicles off the ime ; Existing sub harness was
replaced with sub hamess with a 270 resistor

= For vehicies on the line : Appiicstion of fairing hamess
with 2 built<in 270 resistor was started from 11720




3. Reasonableness of Resisiance Value Settina

3-1. Difference between actual coolant temperature and temperature Indicated
by temperature gauge as measured on actual vehicle

MCAA Temperature Gauge Characteristics

Pointer angle {deg)
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3-2. Constant temperature exposure test of TW sensor
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3. Reasonhableness of Resistance Value Settina

3-3. Temperature of trapped air as measured on actual vehicle

Trapped air temperature is 3°C higher
than actual coolant temperature.

Temperature
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Aditional Measurement of Trapped Air Temperature
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3. Reasonableness of Resistance Value Satl:ing

3-4. Decision on resistance value

- There is about 10 °C difference, which Is equivalent to 2.8 Q, between the actual
coolant temperature and the temperature indicated by the temperature gauge.

However, in consideration of
1) The contact resistance of harness, and
2) Unavallabllity of 2.8 C2 resistor on the market,

- -




4. Confirmation of Effectivaness of Added Rasistor

4-1. Test (conducted by HRA) to establish whether addition of a 2.7 Q2 resistor is effective

100°C__]

Bafone CM

izz'e |

105 1o | _112°¢ 1158 120°C
P I —
; _I
— [ MR —— [ TmiSs —~ | — BmZ——
TMTery BFC | ChTemp BBAC [ CiiTenp 886G [ Ol Teme 2.0 &
' HZ Tamg 1050C —| H2Q Temnp 102 C—T HeOTempitzac | H2O Teme 114.7C
- A Tanp 201 ¢ 1 ArTamp218C  —| aArTempoaoe ——ArTemp2R4C

SPEC




4, Confirmation of Effectiveness of Added Resistor

4-2. Confirmation by actual running test in LA 405 mode

F /"r;nperature gauge stayed \
e C within this range both in stop-
and-go mode and lane sharing
mode in the simulation of

riding along a road congested

with traffic. /




5. Conclusion o
1

1. It has been reconfirmed by the analysis and verification
conducted by Mss/HGA/HRA that the “addition of a 2.7 2
resistor’ to the temperature gauge circuit enabled the
temperature gauge to indicate the actual coolant temperature.

2. Actual riding evaluation from customer viewpoint has confirmed
our belief that the pointer of the improved temperature gauge
stays within the range that won’t cause customer anxiety.

On these grounds we have adopted the “addition of a 2.7 Q2
resistor’ as a countermeasure.



6. Further Improvements

1. TW sensor position change TW sensor
Change the TW sensor installation pasition so that | ' i
the coolant temperature detecting portion of the i

sensor Is submerged in coolant
=> Application will be from MCAF ('02)

2. Clarification of TW sensor L/O
standard

=> Technical builetin is to be issued

Review of existing models revealed that no model
was pertinent to the problem
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- GL1800 Temperature Gauge Readings

1. Alleged Symptoms
2. Results of Duplication Tests

3. Results of Analysis

4. Remedial Action to Use on Future Models

2002/2/12
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According to the information from GIC reports, there have been one complaint that the coolant expulsion had occurred and seven
complaints that the reading on the temperature gauge was $o high that the customer felt anxisty that his/her vehicle might cverheat.




Data-1. Duplication Test -1 (Test on General Public Road)

The duplication tost has shown that fw coolant temperetura can risa as high as io the coolant's boling point when the vehicle is idden
contiuously In LOYY peer,

Test conditions
Riding on & general public road [n an amtuent temparatum of 308C), Induding stop-and-go riding

General riding ; Frequantty shitted up and down betwean LOW gear end 4TH geer in stop-ant-go ridng.
Continuoue riding at 15kmvh in LOW gear - Conducted on & subtirban road where there was no traffic light i prewent continuous riding.
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Data-2. Duplication Test -2 (HGP Test)

The HGP tes! conducted as dupfication test-2 for the pumaosa of gaining stability in data revealed that
@ The coolant temperature climbed ag high as to the coolant's boiling point when the vehiclke was ridden continuously in LOW gear, and
O The coolant did net reach its bofling point when the vehicle was riddan cominuously In 2ND gear.

Test corkdtions

HGP (in an ambient emperature comected to 35°C)

c
130

Coolant temperature of MCAA when riding at low speeds

140 — 50% coolant bating paint
Cap preasure 1.1 kgtem®

130

120 |

110 = Continuous riding &t 15km in LOW gesr

100

—B—  Conénuous riding at 20kmvh in 2ND gear

20

10

0 5 10 15 Tme{mn) 20 25 30




Data-3. Duplication Test ~ 2 (HGP Test)

Temperature gauge Indication during confinucus ridng ... The polntar climbs to tha red zone before coolant expulsion occurs.

Eu GL1800 cooling performance at low-speed range (on a lovel road)
140 Boiling point —¢=Low15km/h
. 122 e —&2nd20km/h
50% coolant boilng point |\ /
130 Cap pressure 1.1kgkicm’ T i

The pointer of temperabure gauge reaches the red 2one
coolant iempensture of 1224C.

I
Red mne baginning

P temperaturm 12580

15 fime(min) 20 25 30




Data-4. Temperature Gauge Indication Characteristics -1

The inkarmeciate siabils|ry) fypa has baan spefiad 10 noloroycies dca MCAA abpead i for the fnet fime.

Aim of e adophion of the inkemmediabe skabioing tyne :

The palmer of \emperalLIG gauge steys In the mid-zone undse mest condtions thrcughout tha year and K makee customer feel sxie. For tils meason, tis type has been wicely appliad to sinmaolblise.
* Howeor, thame s 2 negative Bsoact that the polmier poes higher repidy H the cookant temparsture goes oai ol the siabillzieg 2 and i mey cane cisdomer adety.

* Howawr, Hheta b & ropative aapact that s pointsr pose highsr rapidy N the coolant tempantdum goss 0.1 of e siabiidng zore and |y omiss aestoss: endely.

indication characteristics of MCAF temperature gauge of Intermecliate stabllizing type
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When riding continuously in low gear




<The cowrse of events in the stage of development>

@& In the lats stage of development, a problem was found that the air trapped in the coolant temperature sensor
area of the cylinder head could cause the temperature gauge to indicate the red zone when riding at low speeds.
At this fime it was also revealad that there was lack of loughness against such situation that the coolant was heated
to its bolling peint during continuous running in low gaar.

<Judgment in the stage of development>
@ On the ground that continuous low-speed running mode was not ameng the HGA development requirements

(the requirements should have included the mods |f there had been any trouble in that mode in the past),
it was judged to be rarely the case that the vehicle would be ridden continuously in low gear.

2001YM Conatempeaim s 2002 and subsequent YM

Powiicn of measuramernt or
faTpomiura gaugd inoiealion

—

o
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<The course of events in the stage of development of 02YM (MCAF) for use in Japan>

© For models intended for use in Japan where traffic congestion is of frequent occurrence, the tempearature
set for the temperature gauge to go info the red zone was changed (raised) based on a judgment drawn
from the results ¢f tests including public road test.

[ Bofore changing the red zone beginning [Aiter changing the red zone beginning
temperatura set for the temperature gauge] temperature set for the temperature gauge]
01YM and 02YM for A, ED 02YM for K
Rad zone bagimi
Red zone beglnning b'llr':‘ ng
Bolfng port 122-&' oo 12650+ 4.5°C
132°C

H

/,ﬁﬂ'
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Data-5. Indication by Temperature Gauge of Japanese Version of MCAF

For MCAF (Japanese version), the temparature at which the temperature gauge would indicate the red
zone was changed in consideration of a great likelihood that the vehicle would be used in congested

:%u GL18 2 (on a leve] road)
——
Boiing pol Low15km/h
140 135G
—a— 2nd20km/h
50% coolant boiing point &
130 | Cap pressure 1.1kgticm®
120
110 The pointar of temperature gaugs reaches the red zone when iding
continucusly In LOW gear but it stope befors reaching the rad zona whe
riding continuousty In 2MD gear.
100 '
Read zoea baginning
80 H reure 1268C
i | ——=
ED ——>
70 e . | |




Data-6. Temperature Gauge Indication Characteristics -2

If the comverttional linear type of temperature pauge is adopted, thera will be no longer rapid increase in tamperature indicated by the
temperature gawe and wil give a fae&:-g af security even at low spasds.

Customers’ anxiety about this symptom ls mostly affected by what they see as a rapk increase of the temperature gauge from the mid-
zone to the red zone. Retuming to the conventional linear type of tamperature gauge may ba an sffective countermeasure.

intermediate stabilizing type vs. Linear type

20 | | I
40 F— Pay altention to the dﬂiﬂmh*‘\ / %

20 gradiant of rising curve

20r'ﬂ T\/‘

Linear typo Temperature (°C)

—
o O

Pointer angle

-30 /




Data-8. Proposed Specifications for Permanent Solution

T i
[Radiator size 270150 P

IFin pitch 2,75 2.25

Core width 24(1.5) =

Fan leyout Internal Extamnzl

Fan type Draw-in —

Fan vana MCAME) .

Fan mokor MCAA MCFA

Base

When riding at low speeds {15mph or bekow)

[

The proposed permanent solution
entails change in exterior

|

{

=

1

=

=3 =]

]

Proposed permanant solution

!




Data-7. Examination of Proposed Permanent Solution

160

150
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130
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110

100

g0
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70

°C

Gomparison of Cooling Performance at Low-speed Range
Coolant temperature at radlator inlet during continuous running at 15km/ In LOW gear

—o—  Masaproducad MCAS vehicla,
at 1:5xmh in LOW gear

N Mass-produced MCAA vohicin,

at 20krnth in 2N geer
Propesed permenant aolistion,

—8—  pt 15mwh n LOW gear

50% coolant boiling point

Cap pressure 1.1kgticm’

@ v x bl L o T v dalialld, . .

The proposed permanant solution has proved effective in ensuring that both

actual coolant temperaiure and temperature gauge indication are comparable
to those of conventional madets.

10 15 20
Time (min)
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Specification Changes Related to Temperature Gauge and Remedial Action to Use on Future Models

Temperaure pagetype]  Cormective resistor

Rl zone baghwing mnpermmn| - Coo0liNg fan layout

Modal Flow |Davalopman purposa| Destination] cne mmw—a s
2001 Tomparakire of
2002 M
(MCAF)
2003
C
(MCAH)
2004 CoriM
2005 MorfPD

122°C

122°C External fan

Conaidering that 2005 model can undergo exterior change, drastic measures to effect change in cooling fan layout should be taken on
that occasion.



Proposed Remedial Action to Use on Affected Vehicles in the Field
[Change of red zone baginning temperaiwre to 126°C]
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(MCAR) Felring hamess has 1270 Change the rad zom
amNovlo~ |A ED| 1 1 " i it 1 beginning femperaturs
o 126°C
BE/MAY/O1 ~ 1 T
I By DECREREY Ty Ml & frope:
202 Sub hamass with a 120 M“E'ES‘E“
B35 a
(MCAF) [ f reslkor |5 added 126°C production srlal nursber.
. Fairing hamese has a 1.2
1HOCT/ T releior bukkin 126°C
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- GLX1800(mcA)

Remedial Plan to Improve Cooling Performance
|

—

© oo N o o B oW N

. MCAA(01)  Trouble and Tentative Solution

MCAA (02) Permmanent Solution and Recurrence Prevention
Customer Complaints (as of January 2002)

Actual Cooling Performance of Mass-produced Vehicles

Actual Cooling Performance of Mass-produced Vehicles — 2
Proposed Measures to Improve Cooling Performance

Remedial Action to Use on ‘03 Model

Remedial Action to Use on Future Models (Proposal)

Advanced Application of Remedied Specification to '05 Model (Proposal)
2002/5/27 2K YAMASHITA



MCAA Trouble -

-The TW sensor is installed to the linder head, but the
installation ';I::amnn was inappropri an alr was 1here
trapped in the coolant ::fmm detecting area of the

tom and Cause

sensor. Due to the trapped air, the TW sensor was unable to
detect coolant temperature p y, which caused the
temperature gauge to indicate higher temperature than actual.

* The temperature into the red though the
actual Goolant temparaturs s stl wihin the whita (normal)

range.

Tentative Solution

~ A2.7Q resistor was added
between the temperature gauge
and the TW sensor.

- For vehicles off the fine : Existing sub harness
wa:lisr;plaud with sub hamess with a 2.7 Q
res )

= For vehicles on the line : Application of fairing
harness with a bullt-In 2.7 Q resistor was started
from 11/20




Permanent Solution & Recurrence Prevention

1. TW sensor position change

Change the TW sensor Installation position so that
the coolant temperature detecting portion of the
sensor Is submerged In coolant

= Applied from MCAF (*02)

2. Clarification of TW sensor L/O
standard

=> Technical bulletin issued

Review of existing models revealed that no model
was pertinent to the problem



Customer Complaints
]

-Customer complaints as of January 2002

Information from QIC reports

Coolant expulsion ; 1 case

Erratic temperature gauge indication : 7 cases

JEE.

QB0 Ho Tile Vini Eng Deliver DLR | Milsge Complaint
IHESOM | |
2H-2001-041 |Engine overheating A1 ADDC G0 | 2006805] 041801 |M-EH!1FHV 1ﬂnw1wridr:utwyhumud NG patting of cooling |Glodwing Members
mbout Z5-30km'h on mountsin  |fam opevating system. |usa to maka trip
road, sLkknly cusdomer noticed [Procssding ot low  [togather, so thia
cootant temp gaugs neads on  |apasd with low gear  |problam in the same
the highest zone and coolat |on olimbing ronds or  [time fas been
flowing out fromthe coolant  |during procession of [hotced by seversl
razrve tank. M/C in ocession of |pecpa.
WG rally.
2H-2001-041 |§gr_|o cverheating |ATADOT 141 2011HB|N—EHJ1 o607 |thr 200
25H-2001-005 |Overheating of sngne AZtANC0033 | 2006615[03-28-01 (072901 |Switzend  1200{To stop the biw to avoid the  |In extreme hat
wotet- bod and flow oubwerck by |oondition, high ar
|reererwe tank termp. skow bl up
drive, traf: jam in
ity areas. _ _ -
ME1ADORYTS | 2013274|03-28-01  [0B-0S01 15004
15001 162 m11535‘m—u1-n1 ina;m—m 1700
|ﬂ1lm1ﬂ 2011 70 0601-01 |ﬂ_§—11-ﬂ1 1300{
[MinDS7 Tomp Gage Reads High, [061AD00048 | 20007196] - Joe-22-01 [AH 12000{ Corrplaints frm [ No atual oclank: loss.
After O'M Dealors ard Normal strest ridng
Customers. Temp [Coolant leve] had
Gianape Indcates: e |rizen slighely, but
wvolica i ovsthasting [there wes no
on_wunits. |mvidence of bed owver.
[n2OH2E R High on Tamp O37A1011682 | 2100502|0810-01  |08-=21-01 | 104151 T10B1|The bka waa overhesting After 19min of MNo achml coolant
Cagn |rrwring at sy epead lloss.
the: tenmy gope
would g into the rad




Actual Cooling Performance of Mass-produced MCAA Vehicles

o

-Cooling performance during continuous running at low speeds

[Result of measurement]

It has been ascertained by measurament that the coolant reaches its boiling point during continuous running at low speed
(15km/ in LOW gear).

It has been also ascertained that coolant expulsion (boiling over) can be avoided by shifting into 2ND.

© MCAA cooling performance at low speeds (Cooiant temperature at radfator inlef)

160

120 —|

140 50% coalant boding point

Cap preasure 1.1kgf/em? ¢

e e———
130

120

110 —*— Mass-produced MCAA vehicle
at 15km/h in LOW gear
100 —a— Mass-produced MCAA vehicle

at 20km/h in 2ND gear

80

6o

70
0 5 10 Time {mtn) 15 20

25




Customer Comelaints SAssumed Cause)

The information from QIC reports can be summed up as follows:

Tem re gauge pointer
P e e
... Beaches the red zone

ition during continuous running at low speeds

ranltje below the red zone starlli'i%llne after 7 minutes (in LOW gear)
ng line after 11 minutes (in LOW gear)

It is assumed that frequent temperature rise near to the red zone is the reason for customer complaints.

150

140

130

120

110

104

10

GL1800 cooling performance at low-speed range (on a level road)

—e— Low15km/h

50% coolant baili

Capplaastfﬂj

ng point —s— 9nd20km/h

T
red

R T R T W T T e e e e

115°C

A
In

this point of time, the temperature gauge polnter is already

the red zone.

At this point of time, the temperalure gauge pointer s at 1 range below the red

zona starting lina.

10 Time {min) 15 20 25

30




Proposed Measures to Improve Cooling Performance of MCAF
-

-Consideration of measures o improve toughness during continuous running at low speeds

[Result]
1% Option 1 and option 2 (internal fan) have not been altogether effective.
2) Option 2 (external fan) hag proved effective in ensuring that both actual coolant temperature and
temperature gauge indication are comparable to those of conventional models.

oo Results of tests conducted to verify cooling performance Improvement measures
150
140 50% coolant boiling poini
Cap pressure 1.1} : fom?
130 Tm‘pgﬂm _
ZOne
120 mﬂ tﬂﬂ'l:' u -
110 .
- —— uced MCAA vehicle at
Pl } . 1 in LOW gear
100 ' s~ MCAF (Intamal force-out fan)
%0 '-,H'" “w~ MCAF (Extomal draw-in fan)
80 Cooling efficiency | Quletness of fan | Ience on appsarance) |
|pton 1: el i fan, X o % O O
70 Inpumz irsamal force-out fan, MAX speed A % Q |
Imﬁmmmmmmm.mm © 0 %
m ¥ ——— r

0 5 10 Time (min) 15 20 25




Remedial Action to Use on '03 Model MCAH
|
-Apply the following specification to MCAH (for all destinations)

The same specification as that of domestic version of MCAF

Temperature gauge red zone beginning temp. 122°C+£4°C — 126°C%£4.5°C

* As the following graph shows, this measure is effective in prolonging the time until reaching red zone by about 4 minutes as against the base.
— This will be effective in reducing the possibility that we'll have complaints from customers who are concemed about temperatura
gauge indication.
— This will be particularly effective in such a shustion as continuous running in LOW gear.

140

130

120

110

100

80

10

GL.1800 cooling performance at low-speed range {on a level road|

—=—lowl5km/h
Cap pressure 1. 1kgffem?
Tamperatura gauge red zone
baginning temperature 126°C
Temperatra gauga rad Zons
baginning emparatre1 22
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Specification Changes Related to Temperature Gauge and Remedial

Action to Use on Future Models ‘ProHosaII

* Considering that 2005 model is to undergo exterior change, drastic measures to effect change in
cooling fan layout should be taken.

Modal Fiow - |Development purpose | Deatination m;"ﬁ_ Iwiiiﬁmm” Correstive resistor mm Coaling tan layout

Intermecate 2.1% reicior sdded
- PD e | A, ECE o | iz | B vh2 0 ) 122°%C Internal fan

t

t

Extemal fan




Specification Intended for Cooling Performance Improvement of 2005 Model

L

Radiator mounting angle change and external fan layout will enable ‘05M to ensure that
both actual coolant temperature and temperature gauge indication are comparable fo those

of conventional models.

-Temperature gauge red zone beginning temperature: 122°C 3-4°C as set for conventional models
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130
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110

100

B0

70

60

Effectivenass of Idea for 05M In improving caoiing performance

“C (Continuous running at 15km/Mh In LOW gear)

50% coolant bolling pairt

Cap pressure 1.1kgficm?

Temperatura gauge
red zene baginning

—=— 05M ldea

—*— Massproduced MCAA

iamparakme

<Negativa aspects of 05M Idea> Rl {7
- Substantial change in exterior design is AllA [
necoasitated. plIN

ik ended that rider’s comfort (protection

from hot air) may be compromisad.
I
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Advanced Applicatior_l of Remedied Specification to '05 Model {Proposal)
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GLX1800(McA) _
Q1 Report on High Coolant Temperature (91KR)
e

10.JUN 2002

~1) Digest of Market Information
~2) Qutline of A/S Action Plans o
~3) Future Activity Schedule




~1) Digest of Market Information

Market Information : GL1800 temperature gauge indicates high temperature

Complzains ieceived from US marks;

Cusiomer coriplants allegqing hat radiaror

Roas corditian

Nummber of complants

Most customers feel amdety about the safety of thelr vahicles es the pointsr of
femperature gauge ‘indicates high temparatur” or “goee into the red zone "

Numberfparcentage of complalints met with
forwarding of sub harness

We lack definite and reliable

information; therefore, we prepare a

QAA sheet for asking about *, %, %,
problems and send it to AH for uge

lwf“ future customer "Sub hamess with resistor” spacification was applicable to 01YM from the Initial serial number and

replacement with that sub hamess has been carmed out at warehouses and dealerships, however,
some doubt exists as to whether dealers have conducted PDI thoroughly,




~2) Qutline of A/S Action Pla :
) 8 Presentation made on the

occasion of Q Planning

A/S Action Plans - Summary of Propbsed Measures against Overheating Problem

Conllngparfommnne Heat
g oy H::r:d Fan noise mg m E; Other
M | O X I X | O [Qes|l O | O | O
| O [ x [ x |[O[ O[O |O[O
3 | V+Rovomediun| 5 X x| O X O X O
4 No shroud O o I'x X O O X %
5 | Beffeplats O O X | X O X O O
et | X | O | X1 O | x | O x o)
7 F"“‘““'"“‘i X | 0 X O |Xesaws| O X O
"o | O | O |O | O |Oes| x | O | O |2,




Measures additionally proposed this time

Reconsideration of 2002 A/S Specification

Cooling performance
| Il
Low-speed running High- F{zm'? Commant Cost |TnGRr
kiling Thoe takan Jor Coolant .p-:ﬂ A

S rmniza” | expulsion

" 7 min 17 min
L Saturatod at Tha 068 ke proposed previously hes met wih
D rete e o 1rangabalow | ™ qopee | - O { salunation at 117%C)
@| Forecatmon 121 20 min O
inceaase Ln racuency of Lae undel iMoh coolat
f P o g 17 min Sarvraiod at 3¢ | memature condion may ghe e > rodety oot
(| Batogian boronsas 11 min 19 min O
T + atlﬂ‘ﬂmm Ll LA oY L1 Lk LRERE TR CRTR
-2 e 17wy 136%C 3 | iy e coaton may gie e ety abouk
@)| roweat i R 3min | Sotiratedat O




Outline of A/S Actlon Plans

AS Action Plan ~D : Extemal cooling fan

A/S Action Plan <) : Force-out fan on one side

Alt B drenwn bry The: fan from Ouisite of the radiator 50 s to pravent
advarge g¥foct of incoming afr.

Forsa-out an ks provided only on one skde.

Omvew | orp T g L I
= aclon AlS plan |
R, ]
Rr||F 5
A
5}
Timewid | Mags s .
racies | 7 min 1 ranga below red zong 12 min
Tema unlh
il Wmlh Sefurated at 120°C 20 redn
QCoUT
comort (proteciion * Toughness with tat of STD.
Negattve Hldal‘s hh:hadamaphwmm marmh;'sm s -Irumaiasme'I muﬁ@uﬁﬂhwﬂmmﬁmmq
AEpecks Ghu-lqnniunluwuhpmaplﬂalﬂudmdm Pl 2&3 om ety trel other
Iﬂﬂhdﬁlhhmwm
Fan shmoud
Parisio (- Wi -Fa'lmuhrauﬁmm
e |+ Lowver| . m« mm:
changad :Eﬂlﬂ:ﬂ' mm o) mnmdmbodmmmh
. Spesd Sensor {but not necessanly . mmmﬁmzﬁu 8.5)
R | SRR
Comt Wk underway ¥ make an approdmate estimats Woric underwey fo make an approsimate setmede
Timing for

Undier conalderstion

Undar eonsideration




Oulkine of A/S Action Plans
A8 Aciion Plan—@) ; 2 fans on L sida, a farco-outtan on R side A/S Action Plan -3 : Mass production base BEST

2 fans m ong Ede, A lorco-out kan o arother sde azs production bess

Hi

ak

Time untl
nascking 31 min 11 min
ed 2me
Tima untl
epultion Saturatod at 130°C 18 min
-l
* Thene mey ba yot Giher L+ [ 2 e ol + btroges In 15 urdder high coclant candiion
| R e e R iy | L ———
Wpace _grhnh gelign, conkint femperaiure seneor and cther mhhdpuilumt mm o e
mmumm
* Fen mowr + Bafla Etidhion fon dew-in
-meuuﬂﬁmn -Funmwmu fn ki)
Paria o | + Fanvena jon one sids = Heabzicr [t comect Kmpectiune gauge md zome begirnky lampemiume
ba :memrm{mn 1&@: ™
changed AWMmMMMmmmh
fan piteds shanga from 2.75 1o 45)
Cost Work undaway 1o Make an approximeds eeimes Wk unclsrwery 10 make an apprGTE Rsimate
Taming for

Lincher cormideration Uncks congiermtion




~3) Future Activity Schedule

87 a1 83 ~ 7 10~ 14 | 17 ~ 21 24 ds] 7.1 ~ §
e ® * *
Q Planning Q1 Q2 Wing—Ding
ot Dy
Mmmm !G | road
market sluestion in US Hamkzﬂnem !
Denising A/S ackon plans . .
(Clriting posivatogzive espect) Adjustment wih
Temparature- 0i
wmhgu (US-JPN joint test)|
Veiifying A’S ackan plan by fesling in L g

the snvirarmes© of achsl o




GLX1800 Coolant Temperature Test Plan (Death Valisy)
1) Test specifications (Proposed countermeasures) |
(1) External cooling fan + o |
(2) Cap pressurg change to raise boiling point + o
2) Test vehicles
No.1 : Standard {02YM)

No.2 : Vehicle incorporating the above countesmsasurs (1)
No.3 : Vehicle incorporating the above countermeasure (2)

Schedule

3) Test members

HAA : Kimura TMG and a rider
AH: Tim Heaven {to be present on 13" and 14" days)
HGA: Yamashita and Ota .

4) Necessary equipment

. mmmmmmmuml-m
andhmh amlhaalanchy

:ngmmmhmmmmm

mnﬁndﬂhnmhmmmmﬂwgaammmhr

-wmnnmhmmwmmmm

11- 12 13
Py 1AM | pM 1AM EM AM
oo -l R P B R

HRA - -— By car | Desth Vallsy | Death Vaiay
[ 0 0 (@) (@) @
X x X el @) o]
0 | 0 o} O O 0
O o 1 O O o] o]
x » | X ® X Travol




Schadula of Maeting for Jaint Verification of A’S Action Plans

1) Pumpose ;  A/S action plans verifiad by tests conductad by the 17 day and the test results are presented to AH, based on
which joint vedification of effectivaness and nagative aspacts of the plans is conducted to agree on the culline

of the optimum A/S action & software).
2) Participating memﬂ: HRA Mm‘me }
HGA Yamashita and Ota

AH  Selection of members is entrusted to Mr. Kawanami
3} Vehicles for test rides : Three vehicles use for testing

Armangements s ¥o matters within this Amrangements as to matters within this period are antrusted to Mr. Kawanami.
period are entrusted to Mr. Mobara | Bwmplanation of specifications mey ba on the 179 day.

Tmutummg Joint verfication maeting -
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1. Analysis of Market Information

2. Tabhular Summary by
Model/Specification

3. A/S Action Plans

4. Results of Tests Conducted to
Verify A/S Action Plans

5. Outcome of SED Meeting Held
at AH

6. Market Action
7. Remedial Technique

8. Future Activity Schedule




1-1. Analysis of Market Information GL1800 Temperature Gauge

Corcairas received irom US marke: B osome Lompla cls allegoag thal rac-alor Brad corditin
- . - = 4 T

Rumber of corplaiTs

Most customers leal amdety about the safety of thelr vehicles s the pointar of
smpermtue gauge ndicates high lsmperature” or “gees into the red zone.”

Number/percentage of complaints met with
forwarding of aub harness

We lack definite and refiable
information; therefore, we prepars a
QQ&A sheet for asking about

problems and send it fo AH for use
In investigating future customer

compiaint.

b T N N

“Suby hamess with resistor” specification was applicable to 01YM from the inftlal sedal number and
replacement with that sub harness has baan carried out &t warehouses and dealerships, howavar,
gome doubt exists as to whether dealers have conducted PDI thoroughly.




1-2. Analysis of Market Information
e

GL1800 Tem

perature Gauge
l
|
|

Rateof 2.50%
QCcurrence
200% §
1.50%
1.00%
0.50%
K-
0 00%
01YM tHYM &M
Sub hamess-aoidod spec Hamess-incomorsiad spec TW sansor-ramediad spec
Numbear of vehicles sokd 2800 BG32 T
MNumber of Fitexi 24 17 17
complainis MNat fad &1 —_ —
Flabs of Fillec] C.B8% 0.25% 0.20%:
ocourence | Naot Hled 1.46% —_ —




1-3. Analysis of Market Information GL1800 Temperature Gauge

Analysis of the situations In which the temperature gauge problem is alleged to have arisen has shown
that these situations are almost identical to the situations that can be created In the duplication modes
established so far, except that the gear used most frequently has been found to be the 2nd gear.

Ve Road conditions Number o Speed - Gear usad
16 ' : = 5 7
; ; a
o ; %5 |
1 4
: 3
\ 2
1 1
0 0
(mph)< 10 10~15 1520 20< 1 1—2 2 3 4 4]

Temperature gauge
N@se .  Ambient temperature -t -pog'lemr posﬂinn

-

F;mf;‘ Eﬂfn?g Towing fraller (C) 20—25 25—30 30—35 35—40




2. Tabular Summary by Model/Specification

GL1

800 Temperature Gauge

Appiicetion

MLthor of Number of complainis
vehiclen 30l | pad 2006 Cootint

Actual coolant
4 | 02 MGAF Sub hemess witha 120 | Setel 126%C

fempershura K sqit I8 : Praduction in JUL 2001 . .
5 Felring hamess hay n 120 | St & 126°C Produciion in and

registor bulitin after OCT 2001 |

8 | O3M MCAH Actual cootant KA Tempersture galige Set &t 126°C

fomparakyte

ED
7 oM “m"mm"' KA Temparalure gouge Sat 2t 126°C
perature
ﬁ
Actue| coolent
05l Substariial L0

’ pe— change




3-1. A/S Action Plans

GL1800 Temperature Gauge

| | O

¢
:

O

3

T - vl
AR e A e i
1 |Mass productionspee | () | X. | | X O |Qewe| O O O
2 | FeokCR vagna | % X O O O O 0
3| T+ oevemedtan X X x | O X O X O
o | Moshroud O e X X O @) X X
5| Batiepie O O b x | O x | O O
M=z 0] O [ x [0]0o]O[O]O
1| ot | X o) X O| x| O | x| O
BN > o I
p | Force-outfanx2 X O X O |Xews| O X O
@ O
O O

Oses

X

O

O

. A/S action plans introduced to US



3-2. A/S Action Pians ' GL1800 Temperature Gauge

Outline of A/S Action Plans
A/S Action Plan (1) : External cgoijng fan A/S Action Plan <2 : 2 fans on L side, a force-out fan on R side
Alr Is drawn by the fan from autside of tha radistor so a6 to prevent 2 fans on one sida, a forca-cut fan on another slda
adverse affact of incoming air.

over STD

r




3-3. Cost of A/S Action

GL1800 Temperature Gauge

Condltions

-mm:ntmumaﬂamdmammnaamanumluradkx:alylﬁmaUs,trmcuﬁwnllbemtaduntrmpmniaahath‘ﬁparﬂmmaﬂainwﬂappliadfmndam.
- Cout of parts shal be compulad on the pramise that perts for 100 vahicles are manufaciurad and HGA prootyps trial eost Is added % the cost estimatad by male.

= Laad fime shall be the number of days untll the prototype parts are first delivered, and parts for 10 vehicles shall ba delvered par day.

» Labor coet shall ba computed an the basis of US labor cost {$50/hs) and by refsming to the labor hour ehown on the parts list

AfS Action Plan D Responsibikity Cost Remark Lead time Labor cost

+ Fan mokr B0 BS Dbtain MCA, meas-producad pana from LS and modiiy

= Fan motor ey L) 15 ¥48,00( them by adding now stays.

+ lecherior {Shroud mounting Siey) 1S - Replacemant of radisior
= Vira reting (1) 18 New protciyps bidd %3000 Cul commescialy svalabio Wi netling * Sdaysimiudng | SO o
» Loawar {R1) 18 M part rewark ¥10,000 Gt and add s . praparaion * Replacement of

= P i ot Poes (i b ol sho) 1S NP part rework i Cul eroing iom R e ES0r
« Bpaod sersar ramoval fhut not nocaesarky) as W HE2 Funif) s requirad Fsnesd sensor ks mmoved
;"mummm 18 %3 000 Ol rubbar ko e plcic $200

= Fasiatod (th comset e

mﬁ% lomparaire 85 ¥obd 0.75h

TOTAL ¥88,950
A/S Action Plan &)

= Fian motor L) BS

= [Fan molor sty jon ona sds) 18 Fich-changad niw radiator is mada by S maker .

= Fan vare [ or L MEE) 1 P 18 ¥100,00C wﬂmﬂummwnndm R wﬂﬂ
 Facksor I ich g (oM 2751 34) 1S LiOai drauing | of e Epee
- 1Boap 18 Comman part ¥3,000 Common with NT7G (CR) =8.0hrs % §50Mr
- (YA hast melsiance MP ued for thia but it entalls

wmmw 15FRA/ENG ¥12303 mpfinlm% P

* Rasitor o comct rex] Zor $3060
bﬁﬁﬂ*ﬂm W as ¥050 0.75h

TOTAL ¥104,073




4-1. Results of Tests Conducted to Verify A/S Action Plans
GL1800 Temﬁrature Gauge

-Results of tests conducted in the US

At STD 03M | AS Action Plan -D{ AS Action Plan <@
Time i Occieranca of Tima urti Tima uniil Occurrenca of Time unl Ocourmenca of
reaching red zone | conlant axpulsion | reeching rad 2ona | 1eaching rad zong | coolant espulsion |reaching rad zona | coolant exputsion
34°C 6.5 min x 115min |- 368 min O - -
43°C | 65 min X 8.5 min 15 min O 17 min X
Lovel road
Head wind 47°C 5 min x 8 min ‘h;‘l“‘!“ O 28 min X
Vehicla in ow
nﬁd'%nﬂ’g Tall wind ac| 3mn x 35min | 6.5 min x 5.5 min x
~1 Ei?:;:%)l 40°C 5 min x 8 min 18 min X 11 min X
Uphit road
~2(5%~8%)| 5eor . % ] . _
Haad wind 36 9 min 12 min 26 min Q —
Towing a fraley | Level roed (wa** 41°¢ — — - 115 min X - —




4-2. Results of Tests Conducted-to Verify A/S Action Plans

GL1800 Temeerature Gaui

Summary of results

* In view of the results of field tests, we recommend to adopt the A/S Action Plan -(D which
proved effective in prolonging Jife {i.e. the time until reaching the red zone).

1) Itis particularly effective in an ambient temperature of 34°C or below.

2} Evenin severely hot weather (35°C or higher), effectiveness is twice or more as high as that of STD.

3) Comparison under uphill road/tait wind conditions also shows that effectiveness is twice or mofe as
high as that of STD. -

4) Rationale supporting propristy of A/S Action Pian <T)

The research conducted by HRA in Los Angeles urban area has shown that

. The time being caught in a congested traffic is 30 minutes at the longest (at the peak of everyday
rush hour),

il. The duration of parade-like running is about 30 minutes,

lIl. Ambient temperature is 30°C to 35°C Max, and

V. The plan also proved effective in prolonging life when towing a trafler.
(Comparison with STD vehicle towing a traller is not made, but toughness proved greater than that of STD
vehicle not towing a trailer)

The vehicle which incorporated the A/S Action Plan -T) had more than 30 minutes until the temperature
gauge reached the red zone; therefore, the plan is judged highly effective in prolonging life.




4-2. Results of Tests Conducted to Verify A/S Action Plans

G

L1800 Temperature Gau

=Time until the temperature gauge reaches the red zone and coolant expulsion occurs

Hed e
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4-3. Results of Tests Conducted to Verify A/S Action Plans
. GL1800 Temperature Gau

-STD vs. A/S Action Plan -() (Ambient temperature 34°C)

Level road (34°C)
140
130 126%C A |l . -
120 1?—%?—:————-———----'-* - -—=%-- '/—\_/’\,_/'n\/\/_n Ll

o \

5
2 AN
E 90 NJ “ —ASD A
% H/ — STD
70
60
o - 10 20 30 40 50
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4-4, Results of Tests Conducted to Verify A/S Action Plans
GL1800 Temﬁmm Gauge

- Impressions derived from test rides on vehicles which incorporated A/S Action Plan -1
and A/S Action Plan <2) respectively

A/S Action Plan =) : External cooling fan A3 Action Plan—@ : 2 fans on L side, a force-out fan on R side
Alr s crawi by the fan from autside of the radiator so as to 2 fans on one side, a force-oLg fan on another side
prevent adverse effect of incoming air. :

A plan

Overview 2 fans
of action
plent
Concems .
| Fan nolse

: "‘SEF;';'}'%’:%M
fdas » Impalrmant i comfost (protection from hot alr) for rider/passenger




5. Outcome of SED Meeting Held at AH GL1800 Témperature Gauge

Conclusion

AH-SVC cannot agree fo the A/S Action Plan (D suggested by HGA. However, we accept the concept of the plan
that a change should be made from ventilation by forcing air out to ventilation by drawing air in. We request you to
make further refinements in the plan with consideration given to AH’s concerns expressed as below.

AH’s comments on proposed specification

1. According to the results of tests conducted in the US, there is still the possibility that the pointer of temperature
gauge might go into the red zone.

2. Protection of rider and passenger from hot air compares poorly with that of the current MCA. MCA caries the
advantage of providing great comfort, and the advantage may be spoiled by the proposed action plan. It is
imperative that comfort at least equal to that of GL1500 should be secured.

3. The proposed market action will entail higher cost than we think is reasonable.

(AH-SVC hopes that & problem of this kind will be addressed not by complaint response on a case-by- case basis

but by customer nofification)

* With relation to the 2. above, we should add that the vehicles tested in Death Valley showed considerable
increase in temparature of ptastic parts and the R louver was deformed possibly by heat.

AH-SVC requests that the proposed tentative measure {red zone beginning temperature change to 126°C) should be
infroduced promptly to the customers (of 01YM and 02YM) from whom we received complalnts.

AH-SVC hopes that you prepare and supply “200 remedial parts for 02YM + 100 each of remedial parts (sub
harness with a resistor) and factory-installed remedial parts {hamess with a built-in registor} for 01YM® for this
purpose. We will try these remedial parts on the complained customers’ vehicles, monitor how it will work out and
inform HGA of the results.



6. Market Action GL1800 Temperature Gauge
L. — |

We wil try remedial parts, which can make 01YM and 02YM
comparable in specification to 03YM, on the complained customers’
vehicles and monitor how it will wok out. At the same time, we will
introduce a remedy in software aspect {e.g. advice to use the 2nd
gear) and keep a careful watch on what happens in the market.

Number of parts to be supplied for monitoring purposes
1.01M sub hamess-added spec 100

| 2.01M hamess-incorporated sped 100
 3.02M 200

HGA will keep workmg on the reflnements in A/S Action Plan in
hardware aspect.




7-1. Remedial Technique GL1800 Temperature Gauge

 Remedial technique
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7-2. Remedial Technique GL1800 Temperature Gauge

sCost and labor hour

Sub harness cost : ¥ 1,000
Time required for replacement : 0.75 hours

*Time required for preparation

Test to determine the resistance value : 1 week

3% Because the temperature gauge {coolant temperature sensor) of MCAA measures the
temperature of frapped air, it is necessary to verify the resistance value after assembling
the sub harness to actual vehicle.

Manufacture of parts : 1.5 weeks at the shortest
3¢ Adjustment with the supplier is required as to the time period.

For MCAA, the entire prototype build is stopped and manufacture is done on holidays.
As to resistor, HGA will research availability in Akihabara.



7-3. Remedial Technique GL 1800 Temperature Gauge

[A] For ‘01YM, from the beginning .
Temperature gauge

Temperature gauge

Red zone beginning
temperature 126°C

Red zone beginning
temperaturs 122°C

Falring harness

=)

Sub harness
S replaced  Main hamess




7-4. Remedial Technique GL1800 Temperature Gauge

[B] For ‘01YM, from the middle -

Temperature gauge Temperature gauge

Aed zone beginning Red zone beginning
temperaturs 122°C temperature 126°C

270 resistor 2.70Q resistor

Fairing harness Falring harness

' [.OQ resistor
Added sub
harness

Nan harmess Sub harness aln hamess

IS added

TW sensor TW sensor

¥%1: 0.0=0.0~279]




7-5. Remedial Technique | GL1800 Temperature Gauge

[C] For ‘02YM
Temperature gauge Temperature g_a_u_gg
Red zone beginning Red zone beginning
temperature 122°C temperature 126°C
Falring harness Fairing hamess
- Added sub
: harness
Sub hamess

Waln harness s added Maln hamess

TY sensor




8. Future Activity Schedule GL1800 Temperature Gauge

June July August
Test to determine resistance Tweek
value for (1YM -7
Procurement of remeadial : -
parts for 01YM ;;_'Ef““ =
Procurement of remedial 200 pleces dellvered early In Ju
parts for 02YM 7
Monitoring X
Recelving of report on mondtorl
ﬁulls and addttional order from- ¥ 5/AUG
 Meeting (with Mss Parts Division)
for arrangements necessary 1o
fulilll additional order W
Refinements in A/S Action
- e e e e ———————————
Plan in hardware aspect |
Procurement of parts for monitoring HGA
Cost of 400 parts for monltoring Joint Analysis Oifice

Cost of replacement with parts for monitoring  AH Service






(D Remove the LH pocket

Open the LH pocket.

With a small-tip screwdriver, push in the
center of the speed nut {at four locations).
Seen T by -

>¢ Remove the nuts and put them in the
pocket s0 that they won’t be lost.

Remove the pocket.




(2 Remove the connector holder

Loosen the two white screw holders of the
connector holder.

¢ When loosening the screw holder on
the far side, tum it by pushing with the
index finger.

Pull out the connector holder.




3 Disconnect the connector

. Disconnect the blue connector from the connector holder.

. {As shown in the left photo, push the blue connector from
L .. behind it with your index fingers while holding the connector
holder with its main harness side toward you.)

Disconnect the main
hamess side connector by
pushing its lock (shown by
an arrow).




@ Install the sub harness

" Connect the sub hamess for adjusting temperature gauge
readings between the front sub harness and the biue main
¥ harmness connector.

As shown in the left and following photos, set the connectors in
the connector holder.

Main h

VIEW Z



®) Reinstall the connector holder

1 Remove the harness clip from the main harness (which is just this
gl side of the connector holder) by unwinding the tape round it.

3¢ You don’t necessarily have to
secure the connector holder
with the locating clip on the
A/C stay.

Return the connector holder in the cowl and set in
its original position.

% Thread in the connector holder clamping
screw to the extent that half the thread length

is exposed.
|

Put the connector holder back into the cowl.
!

Tighten the connector holder clamping screw
securely.




(® Restore to the original condition

After reinstalling the connector holder, restore the wiring
to its original condition.

- .'1
AN H P -
l T T TR L N R R Y Pt iy

To install the speed nut, push up the center,
se ' ' enter.

Reinstall the pocket.

Start the engine and make sure the temperature gauge works
properly, then the work is over.
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4—-3. ASETAMER GL1800/K:EH
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QES TEST REPORT ---

Larsy Mullna
Layne Colaman

Ourng magg productian of tha MCA TO43A2QIARE) was Tn rapailr for a coolant lsak check. The
repalr asgociate parformead the proper rapnTr but curing corfirmation of the rpalr noticed the fans did not cycle
an and off actondng to the apeciiicaton. Analyals ¢f the GBL was perfonmad end root oause of the problam
was detenmined to ba & coclam pasaage kiook In the L Cylindar Haad In 2 locaions dus to casting of the pan,
Thig teat report docurmants 1ha beels that wana parformi an & completsd unlit o verily proper fan operation with
diifarsnt acanarios of passagan biockad In the L Cyinder Head.

Tost #1:
L Cviinder Hend Conditlores:

Pessage 41! Clossd
Passape ¥2; Cloged

Engine RPN "'""':m Goar | FanOperstian | Temp Mater Indication

i
[ 5

mﬂ [

Idie 0 N | tFons Amveys oy &'ﬂ
A

-

m ol

2000 0 N | (Fans Aways ON) =
cS

Dot 34100 E000T

R, Il

GBS Tesl Repot

P 154



L Cvlindar Head Condifjona;
Faaaage #1: QOpen (A Cast Condition}
Pessage #2; Clowacl

Engins APM "'“"’E I M,] Fan Oparation |  Tamp Meter Indication
I =
ﬁvﬂ
NG
Idie 0 {Fane Always On) @——%
By
|_=_—_.
o |
o
";‘a o=
2000 a (Fans Awaya On) =
CS
L)
Na
(Fans Cycla dus to -
1000 ~ 1500 20~ vehicle Speed erd —
not Coolant =
Tasniie A Temp = B F -
il il
Hf,
oK "
1500 ~ 2000 80 ~ 100 {Fans Gyola due to @—E
Vohicle Spaad) ) :'
G%
“COumices A Tamp = M T

Clpou et i DIDEDS0T
Ay, &1
GES Teed Raport
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Tast 4%

Pasaages %1: Clossd
Pasgapge #2: Dpan [Aa Cast Condition)

Engine RFM “m;h SF"-’” Gaar | Fan Oparstion Tamg Meter Indication
H«*
oK =
[+ -3 i} N (Fans Cycia On %
and Off) iy
B%
IHl j'
oK -
2000 0 N | tFansCycleon @‘E
and OF) N
T
0K H;.I'
(Fara Cycle On o
and Qi acoording -
1000 ~ 1500 20~ 30 2 io Coolart @_i
Tamperstura and =
Vahiole Spesd) G
“Dulnkia Al Tamp = }°F ——
—_————
oK IHI}'"
{Fans Cychk On e
and Off according -
1500 ~ 2000 80 - 100 b6 1 Goolant (}E
Tamperatune and -
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Ousairi i Towia = TOF
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L &viinger Head Condliions:
Panseqo #1: Closad
Fassage #2: Opon (Inssrted 2 mm Hele)
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OGDHC—M Coolant Passage Block in Cylinder

1. Locations where Coolant Passage
Block Occur

2. Estimated Number/Percentage of
Affected Units in the Market (by
Blocked Location and by Symptom)

3. Effectiveness of Countermeasure

4. Test Results (Comparison between
Coolant Passage-blocked Vehicle and
Standard Vehicle)

- Low-speed range
« High-speed range

5. Countermeasure Development
Schedule (Parts Replacement, etc.)

Head of GLX




®GDC—M Coolant Passage Block in Cylinder Head of GLX 02 06 27
coolant biock does not oceur at the (C) locallon (L: 05318, R: 0/5544)

1. The core broke al all the (A), (B) and (C) locations, and swiveled about an exis passing through the cora prints and the (C} location
where the fractura surfaces got hitched on each other (because of 2 large sectional ares), and as a consequence the core was
raised on a slant without leaving eny gap at the (C) location.

2. The gas vent pipe had the effect of preventing the {C} location from opening.
{Insertion of aluminum does noi occur unless the gap ks 0.5mm or wider)
{Clearance between gas vent pipe and core is 0 to 0.2mm)

Fractum surfaces got hitiched on each other a6 thay wers
rough and farge In sactional ansa




®GDC—M Coolant Passage Block in Cylinder Head of GLX

Estimated number/percentage of affected units in
the market (by blocked location and by symptom)

B o oo

B iockei bt tsmpsraturs geuge does not go into the red zone
[ Temperaturs gauge cAmbs to the red zone {There is & promonition) 3% Ride n LOW gear not Included

", -] Proving test hes bean conduciad * Number of units sssembled and shippad in AUG : 43,701
* Data as of SEP 26 ama shown
£ AtVMax only 2 e
Vhlax
. R cylinder hesd
Delect rate
o | Number of unte Not blocked
E llllll
@ | NotbiockedEEERd = - Y- ..
3 |——ea—
Q | [N 0
S| A | 7% [0:W
A,
I
o
-
| ™
=
=
—
0% 0% 095 0% 0%
ABC o 0 0 0 o
The L gyiinder head It provies! whh & cocian kanpernetune senaor. I the coolant passage (& biocked a1 fha A loostion and an alr pociet ks thersty lormed, the aamor densis Righer
femperature than achol, thu intxacsing the Bdhood of the lempenthae gauge going irl the nd zone.




@®GDC—N Coolant Passage Block in Cylinder Head of GLX

Results of test at low-speed range

[Observation]

- There wasn't much difference In both coolant temperature and piug seat temperature batween the coolant passage-blocked vehicle (L: A4B
blocked, R: A blocked) and the standard vehicle {base vehicle of Product Engineering).
= So far as the results of the conducted tests are concemed, there is no adverses effect at low-apeed range.

Hemsfconditions Stendard vehicke: Coolant passage-blocked vehicle Cuslomar’s vehiol
Tes! Requirements (Bezza vahicla of Product Enginoaring) (Worst caes as of the end of ALG) (ar:mamm .
{ho covlant pasaage blocked) (L: AB biockad, Rt A blocked)

Iding Tm.ﬂnzﬁgﬂhg:
mmm\{xmum{atmmnm, Nacoolant expliskn IREASEIA

Lious in LOW [Femp. gauge setiing: 126°C Gﬂnhmﬂmmm
» Coplant temparature (at radistor ks, - reaching
aler 10 min | N coolent axpulsion 125%C
'U'“'F:Z'Efﬂ"ﬂﬂm*"*ﬂ- Standarct 150°C
after 10 min} Coolent amperaturs s B
Rurmi 0 - Temp. gauge satting: h1ﬂ°£:hurl_;tllltd
- Goolant te {a rackator Inet, 126°C 1500rpim and 3000rpm In
EME“" Mo coolant expulsion LOW

e orexro atreckator e, Standand 150°C

: : {Target)

ﬂ;lhlgsﬂattan'pﬂ'maﬂﬂ'}!ﬁnin 200°C
- #2 plug sea temparature after 26 min 200°C
#3 plug asat tlemperature after 26 min 200°C
#4 plug 3eat temperature after 28 min 200°C
£5 ply eoat temparature after 26 min 200°C

#5 plug seat temperatume sfier 26 min 200°C




@GDC—M Coolant Passage Block in Cylinder Head of GLX

Results of test at high-speed range

[Observation]

« With regard to the coolant temperature at Vilax, both the coolant passage-blockad vehicle (L: A&B blocked, R: A blocked) and the
standard vehicle falled to the requirgments. v

= With regard to the seat temparature, both the coolant locked vehicle and the standard vehicle met the requirementa.
o

= So far as the the conducted tests are concerned, there isn't much difference at high-speed range between the coolant
blocked veliﬂ“::nd the standard vehicle. I * passage
Test items/conditions Requirernents Standard vehicle Coolant passage-blocked vehicle
of the end of ALIG
(No coolant passage blocked) ‘“'ni’ﬁﬁ&ﬁw, Fla:ahnbludmd} }
Measured value 108°C, Amospheric | Measured value 112°C, Atmospheric
VMax(210Km/h) temperature cormection valus +12°C mmp';mm :u[rggﬁm value +12°C
= Coolant temperature
(at radiator inlet, after 13 min) 112°C
VMax{210Km/h) (Targst)
#1 plug seat temperature after 26 min 200°C
§#2 plug seat temperature after 26 min 200°C
#3 plug seat temperature after 26 min 200°C

#4 plug seat temperature after 26 min
#5 plug seal temperature after 26 min

#6 plugy seat temperatura after 26 min

200°C
200°C
200°C




@GDC—M Coolant Passage Block in Cylinder Head of GLX

* It was so arranged that the core would be, if broken, separated from the core print.
- It was 50 arranged that the two portions (indicated by “a") at where breakage had occumad would not interfare with

foreign matter such as bum. :
Before countermeasure

W

\ oo
forelgn matter can
cause core to break Q

o = After countermeasure

1 a1l

AT

bW L
| |

s Raised by the :
= - penetration of aluminum T
1.5

4

i i Fiic H | if core is broken




®GDHC—M Coolant Passage Block in C‘_',f”nd'Ef Head of GLX izeare caumtermerzueey

{ Relationship betwsan floating vent projection and broken cora]
@ @ S

If any of the D, @ and @ floating vents is not smooth in movement, the core breaks at A,
B and C locations.

Location @D @ &)

Floating vent projection that | 4 omm MIN 1.1mm MIN 0.9mm MIN




®GDC—M Coolant Passage Block in Cylinder Head of GLX

[Relationship between floating vent projection and broken core}
After countermeasure (Core print was provided with a relief of 1.5 to 2.5mm)

Floating vent
prniedign that 1.9mm
Toenee | MIN




Joit Analysis Olice Reportio lheters, The 3t moefing -

1. Measures b eliminaie oot ! | j
caLseiaiop problam ’ L ! ; i

= Bullding of syatem of 100°% i |
inspecicn kor blocking {MMP)  |AUG 28 : Complation PC NoAd

v 7
Fiosing e Roplacod &l Aol wers wih naw ones on AUG 28 :
i '
- Replacament lt L. i 1 S
Reviasd on SEP 12 5 L -, L
«Oparalon Stnderd - Mmﬂn}:l : E
I ] ] |

Corg Gheded tr broken cors &t e every 2 howrs (AUG 28) i ;

= Chack br broken core ot dim ! ". | : i

Gaphg b - [Onshs @il ‘ :

L L 100% inspecicn sygem s - i :;

- Inepsclon prior 1 releass — 'b» - | ans produstion Ens ' |

! I i 1
; 4 '

2. Esimaton ofrumber ! | : ! |
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@CDC—1i GLX )3 —~ubhIK g B2
CiFhARE LR (L 05318 R:0.5544)
LPFFA-B-C2RETh TS H, EARECRDS K (IFEEAA)ZERICHO ERAICERY EXS
2. HREEHACTE CRICHLRELLHRNSED
{72, 0.5mmEl EORMATLERBELTLY)
(A2 LDFOLIYT S AREII0~02mmTHS)

AL EL N, RNE OSSR LM M T
e kLY




@ GDC— 1 GLX R —a kK IERAEE

BEETFL. THRETA, ERNE

B s
BRI A O A—S—ER ZIZA BT
[ 1 z—g R zAUOEET (BEREEY) HLow EGILRE
srcin sl HRTANERR *BAMHE SN 43701 &
+ BEHE IZV A0 5L
T VMAXD A 2 e ———
< o
/ /_B’ R~ y/_q_/
TEaE | WL A B AB C AC BC | ABC
42 YN [ 3 0% 0% 0% 0%
;_ L 1836 ':'Z;Z:Jr_l;-;-; 0 0 0 o
~ A Y G 0.07% | 0.03% | 0.002% 0% 0% 0% 0%
w T 1 T g T al 14 1 ] 0 4]
F B 0. 6% 0.3% | - 0. 02% 096 gl 0% 0%
263 132 9 0
2.7% [-o:am:| o0.05% | 0.003% 0%
AB | tied\ a7 Ty 22 2 0
:Iz c o% |\ 0% 0 0%
_.;_ ol N o 0
L 0% 0%
é AC | [ A . % o 0
il et L 0% D%
BC L e ) 0 o
0% 0% 0% 0% 0%
ABC 0 0 Q 0 0 0 0 0
LE~vEE KB 3 —RHUARME IZLEI7—RUTR/ZAAL R




®CDC—NM

ERIRT AR

GLX oA —~w kKRR

%HIE (L:ABFIN, R:AME) IXKE, 757EERL. STD(REA—AN)ICHLARE LRIIBOLhEL
HE Li=7 AN E 1o ERRTOREGTNIZEN.

WD GARREAEES

(kESOR¥ELL) (L: ABEX. R:ARE)

A—Y—R{F—s—Lt—1)
(AEORETL)

F AN E - §k i REA—AM

THELEE -mEee|

ARGV II-AD 23R | k@saes Pt
Low20Km/hillil - 126°C
ARGV IE-AD0 105388 | KRELER

BB (GYI-AD 0SEA) | H¥E:150°C

2nd 30Km/h~40Km/h —-1R3E.126%C
AKEGFII-AD 323 ElRK) | KRESEIE

ROV AD 28RN | BR:1507C
TAFMERE— Low20Km/hi¥ik (BH)

FSYERE 2653 AR 1 200°C

TSR 26 AR 2 200°C

T3S R 205 MBI 200°C

TS BRE 2053 KB4 200°C

TSI BEE 265 AN 5 200°C

ST ERR 2653 R0 200°C




EERTRAMER

“VMaxTCOKERIKBRES (L:ABRAR, R:AREK) . A4 F—F
TR AEAER (L. ABRE. RARR). 44— K

GLX )3 —~ukKkEBA3E

"WRLETAMAR MR TR S —FREQ KRR (A,

Wit BEHACH I,
;. BENTCH I,

EEEELR (CAXKRE)
(L:AB R:A

FAMKE - 4 =5 RS54~ H
(KERDEIEAL)
VMax(210Km/h) BER108°CRR#AIE fE+12°C
KR GYI3-A D 1353 8R8) 112°C
VMax (210Km/h) (8%
TS RRE 2651581 200°C
TR 2658 B 22 200°C
ToVERE 2658 RIE#3 200°C
ISV ERE 26 8R 05114 200°C
T EREE 2683805 #5 200°C
ISV BEREE 265HE B 46 200°C

EAMN2CHEMER12°C
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D. 2.3 ELOTO-FTAL TR DBENELTE A.B.C DIFINRET S
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GLX1800 (MCA) Coolant Temperature Problem

~ GQM (SEP 30)



Market Information (Tech Line Information

GL1800 Temperature Gauge

Number of vehicies sold in the US : “01M 8917 vehicles, ‘02M 12689 vehicies, ‘03M 1094 vehicles

Number of complaints recelved via Toch Line (Total Nurrherfpercentage of complsints by spec
700% r -
_E zm - . . 15,_0. e = ——— . | H_ﬂm
- 150 ; 5.00%
S || +o00%
=100 Ul 3.00%
E 50 Jl 2.00%
= 0 | [t 1.00%
01M 02M 03M 0.00%
1M sub hamess- {1 hameas- M 03
Ledsl yoar artiod spec Icxporaled spec
Alleged symotome Complainis ahout coolant expulsion
b
100%
o0% 5
20% Il Dhx 1 4
=
JO% 1 Hamesz poblan -E_
5O% 0 Oven g 3
Eg: 0 Coolant expuskan ; 9
0% B Foirrier reaches rad zone -E
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GL 1800 Coolant Temperature Problem

{Results of questionnaire to 12 users of 01M and 36 users of 02M}

Complaint about coolant temperature does not necessarily
- arise out of riding at low speeds.

e ——— . B ¥ R

Ll
™

Fmph
2%

3
|
|

10mph

15mph
1) ]

Occurrence raie by whicle speed l -
|

Getur usodd when symptom occurmed

18T 2MD
19%




GL1800 Coolant Temperature Problem

/—“

U% pedin 2 complaints (JPNUS) 1 complaint (US)
cylinderhead |U2YM Blocking of Blocking of colant
SUb hamess added Senéi:]t.‘:'rng pqesdIIJon 03V M radiator Pﬂﬂﬂﬂﬂhéf;dﬂﬂm&r
[ Detection by ssnsar: tnadampamrana p nring
= ool lemperature  T33126°C
Ny AN Y /
Y J U U
Lack of radiztor Cause analysis in Manutacturing
mmtmmumhy capacity
- J:[- J:L Market complaints/claims J;L J;L ~
\. /




GL1800 Coolant Temperature Problem

— I

0l Hrapped in 2 complaints {JPN/US) 1 complaint (US)
cyiinderhead [ 02 YM Blocking of Blocking of coolant
Sub hamess added Sencsl:l:gn %o;’ihan 03YM radiator Paﬂﬂgﬁelg {f?hﬂder
— n.igcug?r by unsur tarrpemlurgec?nnged R t':ly;lgléier
T oiant tamberatore. 132126°C
\ AN Y, Y,
Y J U J
p——r— Lack of radlator Cause analysis in Manufacturing
Jvl, B Market complaints/claims Jl U;
i R A
- Y




GL1800 Coolant Temperature Problem

GL1800 cooling performance at low-speed range
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GL1800 Coolant Temperature Problem

Proposed measures against the problem that the temperature gauge indicates higher temperature than

actual coolant temperature

B
3

High-spead
nnning

Fan nofse

Other

M production spee

O 53dB

Fan ON-OFF triygering
spoer change

T + Roversed fan
revolvinig

Ho shroud

Bafffe plate

Baffle piste + Incvessed
fan capacity

Draw=in draft fan x 1
Force-out Ban x 1

1 2wl skl
F-_Iul-h“-ln_uﬁ

Foroe-out fan x 2
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GL1800 Coolant Temperature Problem

TW SENSOR

01 "YM | Red zone beglnning temperature was set at 122°C

" Airwas trapped in the femperature detecting area of the coolant tempsrature sensor, and this
caused the temperature gaugs to indicate higher temperature than actual,

- As a countermeasure, the existing sub hamess was replaced with a sub hamess witha 270
resistor for vehicles that were off the line, and a fairing harnass with a built-in 2.7Q resistor
was applied to vehicles on the line.

02 “YM | Red zone beginning temperature was set at 122°C e

For Japanege varsion, red zone beginning temperature was set at 126°C in consideration
of trafflc congestion.

« Coolant temperature sensor area of the cylinder head was modified to
prevent air from being trappex,

03 “YM | Red zone beginning temperature was set at 126°C

In the US market, frequent complaints were made on the issue
of coofant temperature of ‘01YM and ‘02YM.

-

As a countermeasure, sub haress for comecting red zone beginning temperature to 126°C was prepared and
fried on complained customers® vehicles for monitoring.

Huuult:m:whamspmmdmmactlwehutmreﬁmdtomptitu ate field action to use on
affected vehicles. Pppropr

04 ‘YM | Same as “03YM




GL1800 Coolant Temperature Problem

- S

OL'YM 2 complalnts (JPNUS) || 1 complalnt (US)
Air frapped in . . _
cylinder head U2SYM Blocking of Blockingof coolrt
it radiator
Sub harness added encsﬁén%oesclitlon 0 S ;YMb ” head
] . ad Zana Daginin
TM g“m["m temperature angegd Hchﬁ‘?ar
= Coolant temperature  122=>126"C |
Y J { I
c—— Lack of radiator Caues analysia in Manufacturi
Incorrest indication by capacity e i et T
J l J_L Market complaints/claims J_L H
R w w LY \
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First discovery at MMP [ passage B blocked

MCA Coolant passage #1 was checked jor blocking

{5 QASSAN ¥




Coolant Passage Block in Cylinder Head of GLX

Mechanism of water Jacket core breakage due to problem with floating vent

Floating vent ) _ .
{hiatggasmmm] Ffml‘@iﬁlﬂmm&smirnmr]admtdampln

Hfloating vent faks to
move sootly, itls
stuck in the cate ad

tha core is tharsby
broken

02.09.06




Coolant Passage Block in Cyiinder Head of GLX

@50 C M
@_Results of mfﬂeninﬂﬂ Prssages ABB blocked | PassageAblocksd | PassageBbiockad | Passage C blocked TTL
parts on the linefin stock L 12075083 | 78.75083 | 734.75094 0./ 5094 93275095
- 24% 1.5% 14.4% 0.0% 18.3%
Coolant passega-hiocked mEta
an, Machining, Nippon Emr:m, MMP R 1./6318 2215319 | 90,5319 05319 | 32475319
0.1% 4.3% 1.7% 0.0% 6.1%
Causes of occurrence
Gore-broken location  [Process in which care broke Cause of breakage Influence on product Rernark
I A Unl}’ Molding process Core shrinkage after molding m?bm
i : i Reason for block in B
%agtr:gn;amtm@ ig held No blocking ( in passage B)
\ Passaga Ablocked | an ate passing teough e b
axis nis
{locating portion) of lower die | Passages ASB blocked | raisad.

_Axis of rotation




Coolant Passage Block in Cylinder Head of GLX

Check by inserting a 3mm
diameter wire bent into the

shape of coolant passage.

OK line

NG line




Description of Die Modification

« It was so arranged that the core would be, if broken, separated from the core print.

« It was so arranged that the two portions (indicated by “a”) at where breakage had occurred would not

interfere with foreign matter such as burr.
Before countermeasure

Interfarence with if:;
foralgn matter ¢an "

cause core 1o bre

After countermeasure

L. p
b if cora is broken 1 4




GL 1800 Coolant Temperature Problem

e

01 ‘LfM _ 2 complaints (JPNAUS) 1 complaint (US}
Alr frapped in ‘ - .
cylinder head 02SY"M thd“ntg of ﬂ‘iﬁi‘g& i%f g,?lgggtr
iti radiator
Sub hamess _added enr?lgn?esc; ion UF?B;YMh _ head .
Tram';; ?gnfﬁm:m tamp:lg?ﬁrei lgrr:]nagd - %ﬂgg o i %ﬂg‘ﬁlﬂf
= mtemperature  122=3126°C
. AN J\. ,/
U J U U
I ll'iti 1 Lack of radiator capaciy Cause analysis In Manufacturing
ncorrect Indlcation by progrees defect
- J:_[. J;[ Market complaints/claims \U; J:_[ ~
_ /




Brief description of complaints about overheat that was found caused by foreign matter In radlator (2 complalnts)

First complaint {Japan) Second complaint (USA)
Date of occumsnce July 23, 2002 September 9, 2002
Date of ragatration February 22, 2002 ('02YM) September 9, 2001 (02YM)
Total distance traveled | 2566km 8000 rndes (12800km)
Frame Ne. SC47-1000157 THFSCAT002A101134

Alleged symptom When riding, vehicke has given overheated indicaionby | Tomperaiure gauge went into tha red zone after 20 minutes

the temperature gauge cimbing above the red zone. of riding at highway speeds.

Check result The L radiator was clogged with foreign makier. When measured with infrared thermometer, the
temperature of L radlator was 36C and that of R radlator
was 922C. When the radiator was removed, it was found
clogged with foraign matter.

Past mainlenance record |No cooiant maintenance has been done No mzintenance has bean done

Possible cause of foreign matter :
Coolant deterioration at high temperature — Creation of aluminum corrosion product

Additree,
Diminished concenirations
ox|dation-Inhibiting
of coolant High coofant
Creation of foreigh matter
LARImIram cgmlnn
mﬂ I
Customar's u
High coolant B - —
eftciency (Blo
coolant pasmnge}

SEP OCT
23 ~2 ~dq ~11

Coolant Investigation | Gallin o1 Corrosio teet - EndioeT
by HAM v

Wvestigation into v s "

customer's usage 2 %nm
"ﬁ'&""’“ afg

?Il—ln& lnmgaﬂnn =lo v




Second complaint (USA) Conditions of Retumed Parts  second mlmplaint (USA)

,_“:- =l
Sy




N\

Result of Investigation into Foreign Matter Found in Radiator

FT-1R anatysls result

111

A0hA MO TN MO0 Ay M0 WU WD

40 oE X &0 mn R

EDS analysis result
Foreign matior showad almost the same peaks 25 thoae of coofant.

C 33. 97

Q a4, 17

Na 2 67

Al 11. 92

f Si 1. 73
P g 34

S Q 72

—Fareign matter K 4. 30

—Cootant Mo 1_17

0-22-02
HGA Fujitaka

Both the congtituants of
coolant and oxida of aluminum
won detecied.




Past Trouble

Coolant : FORD FLUID PARA RADIADORES (Brazil)

Although the coolant did not meet Honda SPEC, it was the best of five typss of test coolants
which were commercially available in Brazil.

MV (CRB600) EH high-speed durability test for 60 hours

- Coolant passage-incorporating aluminum parts (cylinder head, il cooler and radiator) were heavily
corroded and a large amount of corrogion product was created.




Results of Tests on Coolants Commercially Available in the US

- Coolants commarcially available in the US compared poory with factory fill (Valvoline 340-2) in property
of preventing aluminum from corrosion,

- The user commented that he had not added any of these commercially available coolants. Adding any
of these coolants can aggravate comosion.

SIERRA PRESTONE PEAK ALL—CLIMATE]| Factory fif
' [Valvoline 340-2)
Result of corrosion test |
of electric heating O X O @) O
alwminum surface
Honda SPEC - 015 0.21 0.05 0.18 0.07

Corrosion amount

= 0.20 {mg/emd)




Future Plan

* Investigation into growth of “clogging” trouble
= Checking of coolant passage-incorporating parts other than radiator
- Checking of frequently overheated (but not yet “clogged”) vehicla
- Duplication test with coolant passage in R cylinder head blocked

% Reconfirmation of MMP coolant properties
Properties were confirmed to be OK in 1991, howaver,
(D Change from BASF to Valvoline was made, and
(@ The price delivered was cut down through cost competition.
In view of these circumstances, we ought fo reconfirm actual properties of the currently used coolant,




Roundup of Coolant Temperature Problem
with GLX1800 (MCA)
e

1. Specification Changes Made in MCAA (from *01 to °03)

2 Proposal of A/S Action Plans to AH

3. Future Course of Action and Remedial Specifications
to Apply to *05 and Subsequent Model-year Vehicles

4. Blocking of Water Jacket

2002/9/21 2K YAMASHITA



Specification Changes Related to Temperature Gauge

Goolart
. . Aed innn :
Model Neme | Destination | tempes. Carractive resistor mﬁm 8| Cooling fan layout
2 7% resistor added .
1 N (Sub hamess] Aimedat 122%C |  |mernal draw-in fan
WL | MO AES I ragped 279 resistor added
air . :
2 (Falring harness) Aimed al 122°C 1
3 A EC Set at 1205C )
1,20 resistor added
4 2002 MCAF (Subf \ T
K
5 1.2€2 ragistor added 1
{Falring harness)
6 2003 MCAH | A, EC.K Temperature gauge inskle )




Summag as of August 2002

Temperature gauge
indicates higher
temperature than actual

01YM: Temperature of trapped air was measured

02YM: Improved to measure actual coolant temperature
03YM: Red zone beginning temperature was changed from
1229C 1o 126°C

Countermeasures to use an
the next and subsequent
model-year vehicles

@ For 02YM and 03YM, it was a practical impossibility to take drastic
measures without changing exterior.

@ Considering the possible parade-iike use (i.e. prolongad vehicle
operation in slow moving traffic), the following actions will be
introduced as a set:

& Temperature gauge red zone beginning temperature change from
122°C to 126°C

{2) Action from software viewpoint {e.g. recommengation of use of
2ND gear)

@ Drastic measures will be taken for 05YM.




Specification Changes Related to Temperature Gauge and Remedial

Action to Use on Future Models SPrOEosall

The following constitute the report given to AH on the occasion of lineup coordination.

* Considering that 2005 model can undergo exterior change, drastic measures to effect change in
cooling fan iayout should be taken on that occasion.

Model Flow ‘Duvskoprert | Cestiion [oootant Knpirahre Tm Corractive resistor Redgomabegring | Cooling fan layout
D7 paalntor ndded
2001 PD e |A, EC| Tmdar il ‘Eﬁw;ﬁﬁ'ﬂﬁ 122°C intemal fan
i

t 1 )
2002 M

1 t
2003 C T )
2004 CorM 1 )

Lineas
2005 | MorPD intermexdats 122°%C Extemal fan
vavmion sabillzing type




Tabular Summary of A/S Action Plans — Proposal to AH

GL1800 Temperature Gauge

Cooling performance

g | 58 |55 | Ed
e R A L [
Mass production spec o p 4 ) 4 ) ¢ O O O O O —
Ty (O x | O] x| 0|o|o|o|o] =
_ .
External coollng fan O X o O O |O|A]| X | ses=o
e (0l @ [0 @|oola|x|o
Forsconimonfiade | O | X O x| OIx|[O]0O]|0O|1w0wm
Pen <
Ty Ol O | O] O]|0|x|0|O|O




Future Course of Action GL1800 Temperature Gauge

3

Comments from AH are summarized as follows:

1.
2.

It is not acceptable that the pointer climbs to or above the red zone.

Comfort (protection from hot air) of rider and passenger should be equal to that of the current
MCA or comfort at least equal to that of GL1500 should be secured.

The proposed market action will entail higher cost than we think is reasonable.

The cost should be cut down. (We hope that a problem of this kind will be addressed not by
complaint response on a case-by-case basis but by customer notification)

Exterior change should be avoided.

If we initiate any exterior change (as complaint response on a case-by-case basis), the
information will spread widely by Internet or word of mouth and this can attract a rush of
customers. Viewed in this light, any action entailing exterior change is hardly advisable. We
suppose buyback, which would cost less, is preferable to exterior change.

It would be practicable to make exterior change in ‘05YM. In the meantime we should take
A/S action meeting the above conditions, which you are requested to plan and propose to us.

Comment from HGA

We have work underway in an ail-out effort to refine our plan to meet all the requirements
of AH. A meeting was held on SEP 19 for discussing ideas, and we are in a hurry to verify
effectiveness of these ideas.




Cooling System Specifications for 05 and Subsequent Model-year Vehicles (JBP)
GL1800 Temperature Gauge

We judge the following specifications (details of ) suit our purpose.

| MCAA (01-104)
32. 2kw 26. 4kw

Exiemal draw-in fan Internal draw-in fan

6210 157
3700r¢ 3350rom

Radiator size Heat radiation { AN Mowiigstouty | Towiga  Nospmanom | CPEORgE | by,

Motor lainparace | trale hot i dhachaging_ Femark
NP _T0M3 P27 j2edetoan)] G152 MGA| A | Al O | O] O [.=
D zmovisees P75 1 o152 MF | Al A Al ] O [=m
@) zovaMd P75 | 20 (g MF | O O O ]| O] 1
QD) 2owszn P27 | "o (20| MF ) O | @] © | A ]| ©O] ¢
@| 2oxieoke P25 | Mo || MFl O QO[] O]
®| 20x5+4 P275 [264Moa)| p128a) ME] O | O] A | (A | O 1|
® mmmares | 1 [gom| el O 0| w| @] o |BF




Blocking of
Water Jacket




Coolant Passage Block in Cvlinder Head of GLX

Riding conditions in which the pointer of temperature gauge goes higher (or climbs to red Zonhe)

Low-speed nunning Steady running
Soak {(angin i
L R Parade Stop-and-go ﬂﬂpﬁ"%’a HnTngn?rf;er
Gonthwous riding st ing in ord S0k/h | 100k/h | 150k/h | Vim funning
AlBlclalB|c 15-2clm:hu;:LD'f?gBar mﬂm -

Normal
cylinder o o X O O] O | O| O C O

{3 of |0 % x X X X X X X

X

X

O
x
e passage A irt the L

cyiinder head 1s blocked, aif pocket forms In the codlant i@
info iha red zone whether

mperafure sansor

area g !Ee temperature gauge goes
or not any other passages are blocked and ragardless of fiding mode. (In the summer saason)

m olofo|x|x|o x O 10| 0O| O O O
blockad
o[o|o X X Y x| O O x X
T v
doggod wi | (%) ) | 6o ()] O] ()] o (x)
foreign matter




Coolant Passage Block in Cvlinder Head of GLX

@ Coolant expulsion when riding slowly like in a parade

As the symptom was overheat at low speeds, it was judged to come under problems that coutd
affect marketabiity.

@ Coolant expulsion resulted from block in coolant passage caused
by broken water jacket core

@ Radiator clogging with foreign matter resuited in coolant
expulsion

The worst symptom would be

Coolant expulsion occurs before the temperature gauge climbs to the red zone
|

Coolant splashes on tire
!
Safety of rider (and passenger) may be jeopardized
@ Symptom ihat can occur when the L cylinder head (coolant temperature sensor side)
is normal and passages A, Band Cin R cylinder head are blocked
@ Symptom that can occur when the radiator is clogged with foreign matter




Coolant Passage Block in Cylinder Head of GLX

Under the following conditions, coolant expulsion can accur before the temperature

gauge climbs to the red zone;

There is no blocking in L

head are blocked, and

Vehicle is ridden continuously at 15km/h in LOW gear.

cylinder head but passages A, B and C in R cylinder

140

130

120

110

100

80

10

60

— ____CODTant — Duplication test (3 : k cyllnderAhiegd isdnglimg; s L —Sensor area
: assages A, Band C in _
Lexpulsion | cylinder head are blocked ~ L~ Raaterinle
\ ] R— Sensor ama
— R - Radkator inlet
e R — Ragkiator ouilet
""/_\_ J—N
i \ Lo
' ..--"'H""--... _
/( -~
_F"'; Coolant expulsion occurred
S A before the temperature gauge
> climbed to the red zone
0 2 4 5 8 10




Coolant Passage Block in Cylinder Head of GLX

Trail of coolant expelled from overflow reservoir when GL1800 overheated and the rear tire position

Move slowly like in parade

Ride in an overhealed condition created forcedly (by cutting off cooling air)

Riding Run at 20km/h Run at 80km/h Run at 120kmh
conditions
Straight Slalom Straight Slalom Straight Slalom
Judgment O O O X X X
- Coolant was Tire tread did not Coolant was Tire goi onthe Coolant was d| od Into mist by the
Observation | gepglied 30mm getonthetraifof | expeled 0mm | trail of expelled readwind. %
outward of the expelled coolant outward of the coolant during Coolant got on tha ire read and side
tire side. ﬂE:nm during left tgggfe r?lfl rE g}e ledt tum. wal, though small It amount
20kmv/h.

A series of tests was conducted on an asphalt-paved road, and the rider did not feel the tires skipping on the

road throughout the testing.




Coolant Passage Block in Cylinder Head of GLX

@ There exists an urgent need to confirm the matters (within the red circle) yet to be
confirmed to make a judgment as to whether a safety-related defeglexists.

Coolant
ion before | Splashing of Uttimate
L R tu led coolant E Safety-related
gaugg gi%lgtn exﬁmdfearhre mgmn ® defect
aAlelc|ale|c fed zone
Numnlmuﬁiindar No No OK 0K
olo|o|O|0O
l“ % |3 | x No No irlnconﬁnned
whepaet lolojo|x|x]o|  No No Inconfimed
OO No *Jnconiirmed
Radiator it'h ¢ |C|C|Q]*]|*{0 No No L\mnﬁrmef
fudr?gn rr:tter
User who is not made aware of this patltem may conhnu ridingfand allow foreign
matter to completely clog the radiator.




GL1800 Coolant Temperature Problem
Future Activity

SEP OCT
ABlA|~|27|~]|H|1|2]|3|4]5|6]7|a]|8]WIN]|12]~i29]|30]H

Yr Reportio GUM

Inaufficiert radiator capacity

1. Permeanen solulon by speclicaton change Acion 1o usa on 05YM
2, Conplaird respanss on a
case-iy-casa hasts v v
Propossl ofideas

Water jpeket blocking

HGA test
1. L cylinder head OX, Roylnger hexd NG || v
2. Meating © determine nead of v

enge durgbity test
Mss
1. Mezsures 1 sop problem
= 100% inspecion for blocking (MMF) from B/29
- Casings OX assurance fom 828
2. Parks replacemant {100% inspecton) ¥ (Plan presentation)
3. Defoctraio asimelon {induding v

/R camrbinakon)

Radistor blocking
1. Buyback of elecied vehice W Negokaion wih vehicla owner v
2, Veriicaion by disassarrbing aflacted vehick v v
3, Dupliczion et v v
4, Invesigaion imp coolant usad by HAM
5. Invesiigalion Int cusiomer usage .
6. limala sympbm b which coolant pessage v A 7 Veriicafion by disassembly
pockin cyinderheed canlsad | | [ | |

:
:




Supplementary Data




Causes of Poor Cooling Performance When Riding Continuously at Low Speeds
When Riding in Parade Mode

The main factor is that we lacked consideration of how GL would be used.

1) It has been proved that ali the “A” requirements are fulfilled by testing in ordinary riding mede.

2) The vehicle was not supposed to be ridden continuously at low speeds in LOW gear (not supposed to be ridden
in parade mode). |

* Specification was such that the air discharged by the cooling fan would confront the incoming air at vehicle

speeds which would be most frequently used in parade mode.

The cooling fan is designed to coma ON when the vehicle speed drops below 25kmvh and has such layout that caoling air is drawn in from the
sida of the vehicle body and hot air is discharged in the forward direction of the vehicle body.

GLX1800 cooling system | Fiow of eooling air when fan Is ON or OFF |

Aims

* Impravement in appearance grade and markelability

= Impravement In Ader's comfort (protection from hot air)
= Improvement in fan noise (quietness}

Over 25knvh (FAN-OFF)

Up to 25km/h (FAN-ON)




Specification Changes Related to Temperature Gauge
|

Mode! Name | Destination olart om Actual coolant tomperatue | Aed mgim Coolng fan ayout
F T n &
1 Temperature a?{guﬁﬁ%dm Aimed at 122°C |  Intemal draw-in fan
2001 MCAA | A.ECc [oftrappedair
2.7Q resistor added
: (Fairing hamess) Almed at 122°C 1
’ A.EC Set at 122°C 1
1.2Q resistor added
* 0 MCAF {Sub hamess) ) 1
K
1282 resistor added
° (Fairing hamess) 1

6 2003 MCAH | ALEC. K Temperature (auge inside

7 2004 MCAJ | A.EC.K

B 2005 AEC. K Extarmal deaw-in fan




Coolant Passage Block in Cylinder Head of GLX

Under the following conditions, coolant expulsion won't occur before the temperature gauge ciimbs to the red zone:
- There is no blocking in L cylinder head but passages A and B in R cylinder head are blocked, and

- Vehicle is ridden continuously at 15km/h in LOW gear.

Duplication test @ : L cylinder head is normal; Passages A and Bin R Verification result o
cylinder head are blockad; After reservoir tank Beginning of red mnT at this point
breathing ~

160 Followsd immediately by

coolant expulsion

150
140

Temperature of coolant is measured for a

while, but air collects in the coolant

130 temperature sensor area with the lapss of time
el e \/\Jn arxl tempesature of air is measured, thus

120 . s3 causing the temperature gauge to climb rapidly.
110 N |
100 pe — L - Sensor area

90 —— H - Radiator inlet

8 ———— T | - R - Radiator outiet

10 — R -~ Sensor area

60 ' ' ' :
0 2 _ 10 13 20
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Title: Aeport on analysls of MCA trouble found [ mesg production and request to Mss for cylinder heed ingpection

Request  Invastigation Into changes in mass producticn
Causan of occumencefinspection meshod/Racurmence prevantion/PG No. of affectad parts suppliesd to HAM

Date of manufacture: Manufachited by HAM at the end of Jufy or before that ime

Symptom: Ternperature gauge cimbed to or abave the red zone and cooling fan stayed on

Discovery: Discovered during the aszsmbly repair of GL1800

Date of occurrence: End of July 1 unit up to now

Analysis:  We had great difficulty in defermining the cause. Baginning with slactrical, we found our way o cylindsr head at last. Yesterday we received
guidanca on inepection method from Mr. Lichiyarna of GDC, and were finally abie te determine the causa by this method.

Inspection method:

Resulte of cylinder head verification by cutting (Attached please find MCA cylindar head coolant passage s and photna)

1. Coolant paseage was found blockad a¢ 1 location

2. Emlmﬂpnmgawmfu.rﬂnammrmanapadﬂadan location

S.Gnmsarrdmfwndranﬂnhg{nutramwadmnmn

&lpplamnnta:yaxphnainnfmmAEFGuﬁng:

If core gand remaina, it will increase coolant-flow resiztance and impede flow of coclant and eventually affect the conling performancs. Therefemn, savora
cantrol i3 in place on this matter for automobies,

Judgmant on the prasent evel of water jacket internal qualtty is required.
Masg prociction inapection
Tn:hymnmdﬂadadmuadmmanlngmzﬂHﬂ.c;ﬂlndnrhaads,wfwndﬂ'utzcyﬁrmrhaada had a pariial block in #2 passage in the coolant
lampevature seneor Installation ecation. The defect rate was high.
Lot No.: M2 21 Cam holder Mo.: LGOSS M2 20 Cam hokler No.: 1LC113
wnanaﬂyulsshunaﬂmtmoppudhm'danfmnmdmnpasaage.manghtuanhemnifmapmaqgaisnuthhdmd.[Saaﬂ'manadladdmg}
This ime, mapecticn was done using tap weter and no passage was found completety hiacked by this ingpection,
We will conduct inspection of #1 passapatormmnndwﬂlhtod:minapemmmﬁharmnfmmﬂuazﬂ.
mamllmpwummmmmmmmmi




First discovery at MMP Passage B blocked

Result of coniant passage block check by pouring watar
Waler suirtad out of the hola shown ahovs, clearly indicating
existEnce ot & problem

Passage A (partially) blocked




My by

Muramatsu

TO: Asakura BL, Market Quality Block

Muramatsu

Nakamum

Crcumstances aliged v o replaca MCA cyiindar heads located in overseas coundries, and this matter requines your cooperatian,
Plaasa confim the kollowing instructiors and meke the necsseary amangerments.

Instructions
1. Suspand the use of parts currently cated In overssas cximiries and relum them to Japan.

Locsfion i L Totai
USA 5 4 9
Europe 1 1 2

2. Fotwand the required (ordered) number of parts froen Japan to each country,

* MCA part number for forwarding -

R oylinder head 1201 0-MCA-780
L cylinder head 12020-MCA-780
* Departmant to bear expenses
Deapartment code CE50
Expense ltemn No. 5381
Porgon in charge Akito Nakamura (Aszociate No. 0813095}

GDC/M, Hamamateu Faclory
TEL : B-23-2475 or 2476




[Flesults of ncmemng oI parls on 1hu Imaﬂn stuck]

Cumulative total up to SEP 25

4/2856, 0.1% 22;‘542 23| 2180 11% | 1121240 9.05__:-1’1"!0}52232___2;?%
¥ a1/2066 1% ] 16/042 17%| 2480 1a%| 17/1240, 1 -azfszﬁa 1.6%

50/2066 2.1% | 152/042] 161% | 83/180; 51.7% | 4g8/1240] 37.7% ?_12!52235.14.3%
11 n.f_zﬁac 38% | 190/942 '20;5 97/180, 53.9% 5’97}1124@ 48.1%

e 0% | on200] o8| ors] x| oz ox| w/eeea o
121/2834) 45% | 47/1200] 39%| /180 17%| 50/1240 40K 227/5454 -4.2.5
o 77/2834) 27%|13/1200, 11%| /180 OX| 0/1260 0% 90/5464 1.7%
~|211/2004) 7% | 60/1200 SOK | 3/1800 A7h) s0/1240




@ ethod of MCA Cylinder Head Repair on Blocked Water Jacket GDC—M

Using the specified tool for repair,
punch through the blocked portion and
clear away debris with an air gun.

Tool for repair




®CDC—M

@ Measure to eliminate root cause (Check for broken core)

Coolant Passage Block in Cylinder Head of GLX
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@®GDC—M Coolant Passage Block in Cylinder Head of GLX 2. 10 1+
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@®GDC—M Coolant Passage Block in Cylinder Head of GLX 2 15,19
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GL1800 (MCA) Cooling System Problems

. Occurrence In the Market

. Overview of Problems

. Poor Cooling Performance
at Low Speeds
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1-1. Occurrence in the Market
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GL1800 (MCA) 1-2. Occurrence in the Market

- Both 01YM and 02YM recaived more complaints in sumsmer than in other seasons.
* ‘03YM received the fewast complaints amang the three,

Nutmber of complainks
po —;
Complaints received | 40
by Tech Line gg
'01 =60 complaints | 25
'02 = 107 complaints fg
03 =5complaints | 4o ' . :
Coc- Jam— Fab- Mar—- Ap— May— Jum- Jul- Aug- Sep~ Oet~ How— Dec— Jane Fab— Mer- Apr- Mey= Jur- Ju= Aug- Sap-
0 (r] ol 141 o1 M m m n i1 o 11| 1} 2 02 i 174 i1 14 o
QICAD repors  : Ovarheat ¥ x ox L x X X
(Dl of egistaion of || I Cyfder bead X X oo ! x %
. d P 4
afiecied vehicle) A: Radiztor dogend x A O
b 4
M 01 02 03
Rate of occurrence 0. 43% 0. 99% Q. 079
13,914 vehicios / / 18,080 vehicles /
Number of wehicles
produced
Total 39,234 vehicles
Commant




GL1800 (MCA) 2. Overview of Problems

Poor cooling performance al Blocking of coolant Radiator clogging with
Problem low speeds passage In cylinder head - foreign matter
At low-speed range
@ Insuficent coolng capaciy Romarnounuany; iz urs o 5
@ Poor accuracy of
temperature gauge . -
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terpermhum Indkstsd by aventually the red zana |5 radiator pipe is clogged
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Coolant temperature riges Temperature ga Into Temperature gauge goes Into
Symptom when riding continuously at Di]na%aatu ved Zone . %ETMW red zone rapidly rgga?rgless of
kow spoeds g mrlﬁnunuﬁf low spoads riding mode
| | | |
Ultimate Coolar exgulsion Coolant Cootart expusion Hose is disconnected or spli
occurs after the red : occura after the red :
symptom zone is reached tpulsion zone is reached after the red zone is reached
Customer Tmm‘w Engine emits unusual 1”' Temperature read high
complaint mmap:m nojss Dut won't stop ridlngal low &pseds mmmm




GL1800 (MCA) 3-1. Poor Cooling Performance at Low Speeds

-
P . _
Poor soaling performah at Blocking of coolant Radiator clogging with
Problem Z speods X passage In cylinder head " forelgn matter
A!ﬂuw-speed range R eylindar haad bl 304/5310 8.9%
. . . : 19 A
{@ Insufficient cooling capacity \ L;?;rl:l::haad hm - 925005 16.3% 1 compllt eagh fom LS end Japan
{1 @ Poor accuracy of |
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[t | et . L e
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| T
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| _ | ] |
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cocurs aftar the red occurs after the red i
symptom \ sone s feached ,f expuision 2006 Ia reached after the red zone is reached
A E— E |
Customer T o, dpue Engine emits musyz) | | | SMPSFEIUE gauge T reeds
_ reade g amparature
compiaint mtlg‘athlg: EW nose but won't stop mﬂm high m% mode




GL1800 (MCA) 3-2. Ocecurrence in the Market

{Result of interview with users} Nurber of users

s Bt

\ * Users have exparienced cooling system
L) problems mostly when riding at siow

Coolant sxpulsion speeds from 10 to 20mph In 1st or 2nd
01YM : 2 usersjii} i gear.
02YM : 2 users[] 4 * Though few in number, 50me users have
- also experienced cooling system problems

when riding at mid-te-high speeds in 3rd,
3 4th or 5th gear.

Number of Imaniswed] users
by model year

=
35 45 N O E’-’T E e
- 55 L 2 & ©
Vehicle speed (mph) » & a
- i < Gear used




GL1800 (MCA) 3-3. Poor Cooling Performance at Low Speeds

01 "YM | Red zone beginning temperature was set at 1225

Air m&ad in the temperature detectln% area of the coolant temperature sensor, and
this e temperature gauge to indicate highar temperature than aciual.

A

* As a countermeasure, the axisting sub hamass was regl%eed with a sub hamess with a
2.742 reslstor for vehicles that were off the line, and a fairing hamess with a buitt-In
2.7 €2 reslstor was appliad to vehiclas on the kne.

02 ‘'YM | Red zone beginning temperature was set at 1228C

For Japanese version, red zone beginning temperature was set at 126°C In
conskderation of traffic congestion.

= Goolant temperature sensor area of the cyiinder head was modified to

prevent air from baing trapped.

03 “YM | Red zone beginning temperature was set at 126°C

In the US market, frequent complaints were made on the issue
of coolant temperature of '01YM and 02YM.

-

=

)

w
L]
Tl
[}
L]
-
-
1
o+

As a countenmeasure, sub harness for comecting rad zone beginning temperaturs to 1265 was prepared and tiied on

complained customers’ vehiclas for monitoring,

Result : The sub harneas proved 30% effective but AH refused to accept It as appropriate fleld action to use on
o5, .

affected vehicl

04 ‘YM | Same as ‘03YM




GL18soo (mcay  3-4. Poor Cooling Performance at Low Speeds

{Cooling performance when cylinder heads are non-defective and effect of red zone beginning
temperature change) |
Conditions ; In an atmospheric temperature of 35°C, confinuously drive down a level road with the gear in LOW
position, starting with the coolant at 100°C

TOP &ad ﬂ beginnltg
4TH '
3RD _
* After changing the red
ZND zone beginning
LOW temperature o 126°C
N | | :
0 5 10 16 20 25 30 35 40k/H zone peginnigg

5 10 15 20 25 30 35 40k/h




GL1800 (MCA) 3-5. Poor Cooling Performance at Low Speeds

[ Conclusion]

- Insufficient cooling capacity of the radiator constitutes a factor causing the pointer of
lemperature gauge to climb to the red zone and coolant to be expelied from the overflow tube
of reservoir tank when riding continuously at low speeds.

{ Cooling system specifications for ‘05 and subsequent model-year vehicles (JBP)}

We judge the following specifications suit our purpose.

MCAA (‘01-04) | A2 against

Heat radiati 1221
of radiator 32. 2kw 26, dkw rger
F AN Flow Exleir:ai fmrilr::u.'.r— Intam% gn_aw-in uanity
. ; of airflow
|D|ameter ¢ 21 0 (b ] 57 2.7 imes

Motor revolving
speed




GL1800 (MmcA) 4-1. Blocking of Cylinder Head Water Jacket

Problem

Poor oonllng performance at
low speeds

At low-speed range
@ Insufficient cooling capacity

@ Poor accuracy of
temperature gauge

= (YW : Sersor deacion emov dus to trapped air; red

inning fam od from 1122C o
?uzfzn;cbq ning femparahums chang

- M%{gmdﬂﬁmﬁmrdunhhappoddr
-n?"m[nnummnummmmmm

Coolant temperature ni
SYmpIOm | when riding continuotsly at
low spaads

[
Ultimate Coolant axpulsion

fter the red
symptom ®20n¢  reached
Customer | [ Tormrs e
compiaint riding et low speeds

-
/ - “
Blocldng of coolan{ Radiator clogging with
,pam in cylinder haall foreign matter
A cylindar head blocking : 2245319 4.9% complei
F | L:wﬂ:darmmhm:mms 16.3% 1 "t each ffom LS &nd Japan
i
! i
cﬂﬂlﬂr‘ temperature Sansor is °+ tha L Sw Loak of 1ﬂm ..
(Bocking o F ofndr Bbdm%ilawllml toradistor
[ Alr pocket forms where Ihel- Gnrtl'::ign p{.?d Ifgctﬁ
Ry head s pataly Goolan Tsmpéraiure created due ta alectric
tm'pamm:a |r|:||talad by evaniually the red zone is radlator pips is clogged
| termparature gauge siays roechad whan aciual || with corrosion product
Ll nommal coolani wm iy sti!l_ accumulsted in it
|
Temperature gawge gae‘ mtu Temperalure gauge goes info
Daa':;iu;;m red zoner. E"Y when g red zona rapldly 8 of
mnmtmgﬁf riding mo
I |
\ Coolant Hose Is disconnected or split
o(pulsiun ““:;‘r': m after the red zone raacﬁd
74
Evg mm Tompeafhurs guge o gouge rce
noise but won wRing 2t fow speads Iighregalﬂlm ing mode




GL1800 (MCA) 4-2. Blocking of Cylinder Head Water Jacket

@ Vehicles fitted with a cylinder head whose coolant passage was blocked due to broken
water jacket core were allowed to flow onto the market. (It was impossible to determine
the lot numbers/serial numbers of affected "01 and subssquent model-year vehicles)

A B C




GLisoo(McA)  4-3. Blocking of Cylinder Head Water Jacket
-Mechanism of water jacket core breakage due to fioating problem
Flceting vart

{io et pes out of core) o

Flmlmmﬂnm in the wetar

siatcarppn

I .-

i .1

. :
=

There has been no change
since the floating vent was
first applied (from ‘01YM)

. ,

It is impossible to determine
which one is defective

= Revised Operation Standard has been
effective since Sepitember 12

The obsoleie version specifies that the jig
shouid be checked when a problem has
arisen, but the revised version specifies
that the jig shouid be checked when
unclamping die afiar every shot.




GL1800 (MCA) 4-4. Blocking of Cylinder Head Water Jacket

[Conclusion]
We conclude that none of the products flowed onto the market have a block In coolant passage C in the cylinder block. ]

ok doas not occur 6t the (€] kcation

1.Tha core broke at all the (A), {B) and (C) locations, and swiveled about en axis passing through tha core prints (localing partions) and the {C) location
whers the fractune sufaces got hlizhed on sach other (because of a farge sectional anea), and as & consequence the core was rised on & slant without
lagving any gap at the (C) location.

2 The gas vent plpe had the effeci of preventing tha () location from opening.
{Insartion of aluminum does not eccur unlass tha gep (s 0.5mm or wider)
{Clearance hetween gas vent pipe and coreis 0 to 0.2mm}

L N

Axis of rotation | Fracture surfaces get hiched an sach ater s they are
rough and larga in sacional anea

* During tie clamping, the floating vertts fail to move smoothly and press the (D and @

portiona strongly. Wis:;hummwmmﬂm In the (A) and (B} locaticns whera

no i provided with cona prints {locating portions) en the core is thameby o

hmﬁ?oﬂ v ¢ ] * Afier dia damnping, molten melal iz pourad in thea ugh Bra lower dla lowar sproe collar). At
this ime, the broken: cons ks, by tha fonca of maltan metal, reisad at ha (A) Bnd {B) locations
am ia swivalad nbout an exis passing through the core prints and the (C] Iocation which is
supporied by 12mm dia. pas vork ppe.




GL1800 (MCA)

Estimated number of defective units and defect rate

- Not blocled

Blocked

For calculation, 43,701 which is the number of units produced by the end of
paramolor.

August 2002 i» used a8 a papulation

4-5. Blocking of Cylinder Head Water Jacket

Number of cylinder heads
found defective by Inspection
=R cyfinder head = 5,544
=L cylinder head = 5,318

Tatal

10,862

Rasult

R cylinder head (8.9%)
Qekei ] Not blocked A B AB

_— Mumber of units
& | Not blocked 4.9% 1.7% 0.1%
= 1,835 743
o 1.8% 0.07% 0.03% 0.002%
- A
= 599 31 13
= g 14.8% 0.6% 0.9% 0.02%
3 6,468 262 13t

AB 2.7% 0.1% 0.05% 0,003%

44 22 -
(18.3%)

Dawrrenmmiaof

" Jacket b»oemg i8 272%-'—_;_




GL1800(MCA) 4-6. Blocking of Cylinder Head Water Jacket

- It was so aranged that the core would be, If broken,

separated romthe core print. _|  These preventive measures have
- It was so arranged that the two portions (indicated by been effective since August 29

“a”) at where breakage had occurred would not |
interfere with forelgn matter such as buur. Before C/M

wWd

\ Die

Intarference with foreign
matter can cause core
to braak

—_— =

After C/M

Raised by the
penetratiun of aIuminum.
if core is broken ) ST




GL1800 (MCA) 4-7. Blocking of Cylinder Head Water Jacket

Riding conditlons in which a vehicle with biocked water ]ﬁckeﬂs or radlator(s) develops the
symplom that the pointer of temperature gauge goes higher or climbs to red zone

-The L cglindar head has a coolant temperature sensor in it, and if the A is blocked and air pocket is thereby formed, the sansor
fails to detect correct ternperature, thus increasing the likelihood that the temperature gauge goes into the red zone even in other fding
modes than parade mode.

= There is no coulammmr)amlm sansor in the R cylinder haad, and it gives a nagative aspect that coolant passage block in R cylmder
head cannot immediately lead to any symptom. ’

RfZ : 122°C or higher
A ' 115:C or higher {1 range below red zone)

Low-spani nawing Siendy mnning
Soak (engine
L R Pamde Sop-and-go . | Kling eder wnning
Confnuous Ading a1 | {FAding in ordinaryslop- | S0k 100ch | 150Kh | v | BPP)ERSY ARG roseran
alBlc|alB|Cl s oumhintowpenr and-go i)

[Mowa syfernoae] (3 O RZ O O O O A Q ¥y
*foglo|alo]o RZ RZ RZ O A R/Z @ RZ
=|x]ololo]o Rz Rz RiZ A A RZ Qo R/iZ

waerjacket (O | x [0] ol o]0 Rz O O Q O Q Q
backed [olo|olol *|[o R/Z o O o O O O
ololol<lo]o RA/Z Q [¢) O O Q o O
ololol~]~lo RZ O Q1 O o 10O O O
L RAD | R RAD
x % R7Z RfZ R/Z R/Z Rz R7Z
Radiadar
doqged wih x o RZ O O R/Z RZ O o
foneign matiar
o x Rz O O | RZ O o




GL1800 (MCA) 5-1. Blocking of Radiator

Froblem

Poor coofing performance at
low speeds

At low-speed range
@ Insufficient cooling capacity

@ Poor accuracy of

temperature gauge

= D1YM : Sensor deleclicon emor due o tapped ai, red

%MWWWMH?Ch

= 02YM {Sensor datection amor due o irapped air

rermedied)

- D3YM {Rsd zone bagining temperatiire st at 1269C)

passage in cylinder head /

of coolant

Coolant tempsrature risas

Symptam when riding continuously at
low speads
I
Ultimate Coolant expulsion
symptom | e i e
Customer Tm#

!
R cyinder head biocking : 3245319 8.9% .
L%rhnadhhdtlr?:ﬂ&ﬁﬂaﬁ e | f 1 comlaint aach from US and Jagen ‘4
I
i
Coolai'lltemperaure SAnsor isu+ the L{de - Laak of 12V oloutrichty ]
Boaing o Foyinder | [ Bloddngof Loyinger toradistor |
Corrasion product is |
Air pocket forms whenj the ;
" e | | o “escomia o | |
temperature plor il by evaniually the red 2000 |5 radiator pipe is clogged
tamperature gauga stays reached when achu with cormosion prodect |
nanmel coolant temperature ie still accumutated in it
HZe g [
i i
Temperature go& Into Temperatu uge |nto I
D‘gn;%‘;m red zone rapidly when riging red zone r Iy ] m I
continuously at low sp B
| |
Coolamt expulsion 4
Coolant Hose is disconnected or aplit
expuision Dﬁg g:: thhhaamd d \ after the ned zons Is ramhety
: I
Ing amite unusual
no?sa but won't stop mu wlp e I\hél rqudhum mode




GL1800 (MCA) 5-2. Blocking of Radiator

Brief description of complaints about overheat that was found caused by forelgn matier in radiator

(2 complaints)
First complaint (Japan) Second complaint {USA)
Date of occurrance July 23, 2002 September 9, 2002
Date of registration |February 22, 2002 (‘02YM) September 9, 2001 ('02YM}
Total distance :
iravelad 2566km 8000 miles {12800km)
Frame No. SC47-1000157 THFSCA7092A101134
Alleged symptom  |When riding, vehicle has given overheated  [Temperature gauge went into the red zone
indication by the temperature gauge after 20 minutes of riding at highway speeds.
climbing above the red zone.
Check result The L radiator was clogged with foreign When measurad with infrared thermometer,
matter. the temperature of L radiator was 38°C and
1that of R radiator was 92°C. When the radiator
was removed, it was found clogged with
foreign matter.
rea;}raﬂain’lenaﬂﬂe No coolant maintenance has been done  |No maintenance has been done




GL 1800 (MCA) 5-3. Blocking of Radiator

Conditions of
Returned Parts




GL1800 (MCA 5

-4. Blocking of Radiator

{Result of investigation of affected radiators}

Qccurrence: July 23, 2002 in Japan after traveling 2 566km

Inlet side

After
cleaning

Findings

(1) Both the inlet side and the outlet side had
heavy accumulation of foreign matter and
were badly corroded in the vicinity of pipe.

@ Corrosion had attacked the pipe not only on
its intemal surface but also on its extemal
surface in contact with the hose.

. B

We presumed that an electric load
between radiator and engine was the
cause of corrosion.

-

N

Condition of radiator pipe




GL1800 (Mca)  9-5. Blocking of Radiator ﬁggfliﬁ" gk\;ehicle of

Damaged portion of harness

Taping was peeled and cord
sheath was damaged.

There was a sharp edge on the
end face of the front SUS clip
on top of the radiator.




GL1800 (MCA) 5-6. Blocking of Radiator

Crestion of forelgn matier
{Auminam comosion product)

Diminished oxtdation-
Inhibiting property of coofant

Hisa n coolant

temperature

Elecinc oad
{Blectric loak)

Adiditive, Coolant imsstigation by HAM
cancarmrations by
Risa In coolant
temperatiirg
Cuglomer's immesiigation Mo customer’s usags
wsage
Poor cooling
Block 1 oagant | ColHinsed investigation o affected parts
pasaage)
Moditication
Checidng of affected vehicles
raguiartly in assembly |

of maintenance




GL1800 (MCA) 5-7. Blocking of Radiator

Results of actual vehicle test conducted to establish duplicability of foreign
matter creation in radiator

PART-1 : Test conditions _
= Cylinder heads: Passages A&B in R ¢ylinder head blocked, No blocking in L cylinder head
- Mode: Continuous running at 15km/ in LOW (with regulated quantity of airflow)

1) 0 ~ 300km Goolant became turbid
2) 300 ~ 800km Turbidity remained unchanged
3} 600 ~ 900km Turbidity remained unchanged

PART-2 : PART-1 + Electric load of 12V
1) O ~ 300km {additional) Gelled substance was created on the inside of the radiator pipe and hose

Alr bleed pipe

Radiator pipe (outiet)

et




Mechanlsm of Electrolytic Corrosion =8 BlOCking of Radiator

The radiator was, due to some cause, charged with electricity, and alectrolysis occurred
between the radiator and engine as the coolant served as electrolyte.

Due to oxidation reaction in the radiator serving as positive electrode, silicate
and phosphoric acid ion contained in coolant react on aluminum of radlator o
precipitate comrosion product such as aluminum silicate and aluminum
phosphate on the aluminum surface of radiator.

L rechzior R raglaor — The corrosion product accumulates to clog the radiator.

2AI7++6e—+38i02-, ——> Al{Si0,),

r\‘\ e NP +867 PO, ——> AIPO, Pos- !-"p'.;s}"-,_ .
APt 1+ 3e~+30H- ——> AI(CH), ROY ;"553— ““a At f Emé‘_
: SIO%~ m | ABE *M
AlPOY £{5i0)5
Al
Reasons why the pipe, particularly its end, is badly corroded
- It is in & location closest to the engine where potential difference
is the largest.
+Its current density is high. <Reference: In casa of plating
= D
hes e hhes! curon
() dansily, wik ba the thickes!.
d ]
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Summary 5-10. Blocking of Radiator

- The main cause of radlator blocking is electric leak to the radiator resulted
from such irregularity in manufacture/maintenance as incorrect
installation/removal of wire harness, but this is considered to be an extremely
rare occurrence.

(@) Both of the two vehicles whosa radiators were found blocked had no block in cylinder head and the cause of overheat
was therefore atiibuted to radiator blocking.

@ One of the above affected vehicles was found bearing traces of interference between the hamess and the edge of
radiator mounting SUS clip.
{The harness has a wire of the circuit that generates +12V when the main switch is turned on)
% Buyback of US vehicle is now under negotiation.

@ The harness of the affected vehicle was out of its ofiginal position and an originally installed clip was removed. This
caused a branch wire of hamess to sag and interfere with the SUS clip.

@ The duplication test conducted by applying +12V to the radiator brought deposits on the inlet and outlet of the radiator.
On analysis the deposits proved 1o be equivalent to the deposits found in the affected vehicle.

@ The dupiication test conducted by using deteriorated coolant and by intertionally causing electrolytic corrosion dus 1o
potentlal differance between hase and metal portion of radiator did not bring deposits.

—  In view of the above results, it has been judged that electric leak to radiator due to incormrect wiring eventually resulted in
blocking.

® When vehicies assambled by Mss and healthy vehicles of AH and HG, 53 vehicles in total, ware chacked, no voltage
lsak was found.

3 Should leak occur, the leakage current is Yoo small to give rider premonition and such leak may therefore continue without
being noticed and can lead to radiator blocking and eventual overheating. In order to avoid allowing this to happen, more
posifive improvement in specification toughness is required.
= Viewed in this light, 04YM MCA will be provided with radiator ground wire for the purpose of prevenling electrofytic

corrosion and resultant corrosion product that can cause blacking of radiator.




GL1800(MCA) 6-1. Result of Confirmation of Alleged Symptoms

Test conducted to establish whether coolant expelled in case of overflow gets on the rear tire

Move slowly like in parade Ride in an overheated condition created forcedly {by cutting off cooling air)
Riding
conditions Run at 20kmh Run at 80km/h Run at 120km/h
Straight Slalom Straight Stalom Straight Slalom
ey No No No Yes Yes Yes
Ob fion Coolant was expelled| Tire fread did not Coolant was Tire got an the Coolant was dispersed Into mist by the
SeTVAlion | amm outwardofthe | getonthetrailof | expelled 30mm trail of expeliad head wind.
fire side. expelled coolant ouiward of the coolant during :
Y even during lef tire side ag in the left tumn. m;twﬂfngfiﬂma"d side
tumn. case of riding at ’ g
20km/h.

A sorles of tests was conducted on an asphali-paved road, and the rider did not feel the tires slipping on

the road throughout the testing.




GL1800 (MCA) 6-2. Results of Confirmation of Alleged Symptoms

- The radiator drain tube is provided in such a location that the drained cooling water will not
splash on the rider’s leg or foot.




GL1800 (MCA) 6-3. Results of Confirmation of Alleged Symptoms

Engine durability with coolant passages in cylinder heads blocked

~1) Check for occurrence of the alleged symptom by durability test supposing ordinary riding
(with passages A & B in both R and L cylinder heads blocked)

No problem has arisen during 15 hours of
engine durability test in the riding mode
shown at left.

> > € > >
30MIN 30MIN 3O0OMIN 3O0MIN

~2) Check for occurrence of the alleged symptom by revving the engine at full throttle after
intentional coolant expulsion (with passages A & B in both R and L cylinder heads blocked)

(D Run the engine in parade mode so that coolant is expelled.
" (@ Thereatter, do the EH high-speed duability test (for 100 hours).

[ Resuit] Durability test did not resuft in engine stop, however, abrasion was found on the
piston and neighboring parts in the engine. Further running of the engine would
have resulted in unusual engine noise.




GL1800 (MCA 7-1. Proposal of Market Action o Take

- Affected vehicle may develop a sympiom that the temperature gauge goes into the red zone,

and continuous riding at low speeds with the temperature gauge in red zone can result in
coolant expulsion as the ultimate symptom.

- Frequent complaints were made on this issue and the detect rate of cylinder heads due to
blocking of water jacket {manufacturing defect) is high.

- None of the ultimate symptoms including coolant expulsion can occur before the temperature

gauge goes into the red zone, and the issue is, on this ground, judged to come under problems
that can affect marketability.

We propose to take a voluntary market action.




GL1800 (MCA! 7-2. Proposal of Market Action to Take

{Complaint response system intended for customers who complained of coolant
temperaiure problem}

Replacement of temperature gauge with accuracy-

cylinder heads
Replacement of cylinder head found defective

increased one
For all complained customers' vehicles > Replacement of ‘01YM cylinder heads with ‘02YM

containing defective part(s) defactive one

with non-defective one
For all vehicles inspected and found } | [ Replacement of radiator found defective with non-

Repair of harness found causing electric leak

~

Advise customer how to ride his or her vehicle to avoid
allowing the temperature gauge to climb to the red zone.

~_

To the customer who is not satisfied with the above-mentioned complaint response, make an offer to use the
A/S Action, which has besn proposed to AH, on his or her vehicle.




GL1800 (MCA) 8-1. Method of Checking Completed Vehicle for Blocking of Water Jacket

Front lower cowl

R/ exhaust pipe protector R/ engine side cover

Bottom bypass outiet pipe



GL1800 (Mca)  8-2. Method of Checking Gompieted Vehicle for Blocking: of Water Jacket

¢ {Check method

1. Method to check the passage B far blocking
. Check whether the cocling system can ba completely drained.
If the passage B is blocked, radiator coolant remains in the passage B
aven after draining the coolant

How to judge : Using a syringe, try to suck out coolant from the
passage B, and

= If coodant is not sucked out, there is no block in the passage B.
= If coolant is sucked out, there is a block in the passage B.

2. Method fo check the passage A for blocking
Pour coolant inte the cylinder head watera'acket from the radiator hose.
If the passage A is blocked, air pocket is formed and thereby the amount f
of oolant that can be pﬂured into the cylinder head water jacket is !
reduced.
If not blocked, about 600cc of coolant is required o fill up _1

if blocked, about 500cc of coolant is required to fill up

How to judge : Pour a fixed amount (600cc) of coolant into the cylinder
head waler jacket, and

» |f coolant does not overflow, there is no block in the Rassage A
- If coolant overfiows, there is a block in the passage A.




8-3. Change of Temperature Gauge Red Zone Beginning Temperature

1. Change of red zone beginning temperature
A :122°C (‘'01YM and ‘02YM)

126°C (== { B: 126°C (03YM)

3 Temperature accuracy increase for
'03YM {under consideration)

2. Effect

_ Downward shift of
lHl ﬁ pointer by & degrees

 Delay effect equivalent to two pointers
When riding continuously at 15km/h in LOW gear
Delay effect of about 3 minutes

At 12290 3 02YM is excluded from accuracy increase




8-4. Change of Temperature Gauge Red Zone Beginning Temperature

3. Remedial technique (by model)

Ti re measured
Red zone baginning
TW sensor
Ak e — 1@;‘?“;@0 Tolerence Cost of remedial work
Coolant tsmpersturs gradte up
Fnr'MTII,iromtlu -Wuﬂqlnﬂr m mm
beginning of mass - Removal of sub hemess 10:hour labor
production with reaistor Addition :;I;ub
. of L cylinder
e | R | SEUUC | o, | LIP,
production = Replacement of falring Btype: for | of Yo hour ahor
harmess mﬂﬂd!ﬂl
sentor nder Cost of parts - V000  sbout
For "02YM I:I:IIIII:IIIIIImull 4.3-hnllltor
(Screening € Cost of Shou I ks
parts) ﬂlhdor head is
For '03YM o ol 5% hou anor
3¢ Coat of 3-haur labor la

reducad If cylinder head la
repiaced




8-5. Change of Temperature Gauge Red Zone Beginning Temperature

[A)For ‘01YM,from  Cost of paris: %a,nud (L cylinder head, sub hamess, (coolant temperature sensor))
the beginning Lahor cost : Cost of about 10-hour labor

Temperature gauge Temperature gauge

Red zohe beginning
temperature 122°C

Red zone beginning
temperature 126%C

Fairing harness

. 2.7Q resistor E
md aub harneas Adced sub

-Lcyllnder head lg ~ emes=A
replaced

L L R——

(»Coolant temperature
sensor is replaced) e TW ceneor

Maln harness

TW sensor

m ™ Trapped air ENG




8-6. Change of Temperature Gauge Red Zone Beginning Temperature

[B]For ‘01YM, from Cost of parts : ¥80,000 (L cylinder head, sub hamess, fairing hamess, (coolant

the middie temperature sensor))
Labor ¢ost : Cost of about 12-hour labor

Temperature gauge Temperature gauge

bo Hed zona beginning Red zone beginning
temperature 1226C temperature 126°C
2.79Q reslistor
Fairing hamess
1.8Q resistor

Falring harmess

replaced harness A
. Famng harness is
replaced

Main hamess Sub hamess Is added  ain hamess —

(- Coolant tem ture
TW gensor sensor Is replaced TW sensor

ENG- | B [~ Trapped alr ENG.1 n—




- 8-7. Change of Temperature Gauge Red Zone Beginning Temperature

[C] For ‘02YM Cost of parts : ¥10,000 (Sub harness, {coolant lemperature sensor}))
Labor cost : Cost of about 4.3-hour labor
¢ Cost of 3.0-hour labor is reduced I cylinder head is replaced

Temperature gauge Temperature gauge

bQ d Red zone beginning Hed zone beginning
temperature 1229C temperature 126°C

: : Fairing harnesa

=Sub harness is
added Added st

(- Coolant
temperature
sensor is replaced)

Maln hamess

TW sensor

ENG I




8-8. Change of Temperature Gauge Red Zone Beginning Temperature

[D] For ‘03YM Cost of parts : ¥6,000 {{Coolant temperature sensor))
Labor cost : Cost of about 3.3-hour labor
X Cast of 3.0-hour labor is reduced if cylinder head is replaced

Temperature gauge 1 Temperature gauge
Red zone baginning b Q Red zona haginning
temperature 126°C temperalurs 126°C

(- Coolant tem re

sensor Is replaced)




GL1800 (MCA) 8-9. Method of Market Action

{Advice to customer on how to ride his or her vehicle to avoid allowing the
temperature gauge to climb to the red zone}

Contents of letter to customer {Draft)

* When you are continuously riding your vehicle at low speeds as if itou were in a slow- rnmru'g parade, the
cgglant temperature is apt to rise and the pointer of your vehicle’s temperature gauge may climb to the
red zone.

= Should this occur, pull safely to the side of the road, stop with the engine running at idle and wait until the
temperature goes down.

- In order 1o avoid aliowing the temperature gauge to climb to the red zone, shift to the 2nd or higher gear
and continue riding at a little higher speed

Steady running on a level road * Entering the following zone should be avoided when riding in
parade mode.

- e

5T Reason
§ ATH = When in this zone, the amount of
= heat generated by the engine
3R0 exceeds the cooling capacity of
2ND - the cooling system that utilizes
LOW .
the engine.
¥ 1] 2 10 15 20 25 30 35 40

Vehicle speed (kmh)




8-10. A/S Secification (Proposal)




GL1800 (MCA 8-11. Proposal of Market Action to Take
°C Continuous running at 15km/h In LOW gear (in ambient temperature of 35°C}
160 — Mass production o !
— NewASActon | | T Emdudiun | --------------------
130 — ﬁiﬂ fjrsmmn v v |
10 S IR Y- A N T T
140 — :gilndars stopped ﬁggi_’

130

120

110

100 £

4()  Time (min) 50




GL1800 (MCA) 8-12. Proposal of Market Action to Take

A/S Action Plan —1. (A total of 4 internal/external fans that discharge hot air in the

rearward direction)

Contenis

Coon (o7 2. 10T il b

Goal {0 1 10300 s baals)

Lemd time

Estimaie isbor eost

AD ASTYR ainior. oo of MGk, Hew sty | 108 frckrng f e | 58 frakderg i
ASSYL Shroud: shapa $108 Jncucing alr guice) | 355 fncluding it guide}
Renevad In becsurs of __=___..--""'"_
T — —
GHIL | F A RAD Fangmed In Bhapd Daciuet: of £75 £33 {Faptacament of
GRILEEL RAD Chirge o andamalfan £25 $25 '”m ey asomby +
_--"'-'-_-_--_-._
w&; Madiod by culing eriating hos f____:,_.m;u """mm“‘““":
HOSELRR i - - voricallor v} ¢ PRk
LLE;@ REIDE COM, mlfml[glmlm $5d $38 B | ot x 500
LOUVER L SIDE OO |
SUB HARNESS ool o Zrm begreing .
Jgmporeiure o 124 " " ®
'3UB HARNESS S S AU Docause of $10 310
TOTAL $os7 £289 200

A/S

Action Plan -2 {A total of 4 R/L external fans that discharge hot air in the rearward

irection

Cormets ot bon i 1 000 unill bl Coll e m K00l heml) Lot e Edtittabed labor cost
Radnlor Soa of $111 fchaing a frcinding
Fax MEW eyameh, Sng, pra) ¥ 2o
Shrou Fanswed in ahispe 1111 (nciriing afr el | $60 ncieding a4 guide)
Farmed in 5haps boceuwe of mdeo _..F-—"""""':r—-_:-""'"ﬂ'-_
petin, danga ——
Fanwad in thapa b (Faspacermert of
Prrimwacin dhapa bacaime of change 825 85 OPENAINY ey
£25 % o, | Modteaenof hose
| Waed bry culing mdsting hoso e *m*"
- el
Ranswsd in shiape (o1 [ouver bocawse P ©h . The e S0
of CHnm T vt b
Eao 3l
Sub harmesax with o mckier or 2ol
md s bagning bemparhme L] L
1255
§3d7 5263 £200




GL1800 (MCAZ Proposal of Market Action to Take

{Complaint response system intended for customers who complained of coolant

temperature problem)

Replacement of temperature gauge with accuracy-

increased one
. ' vahi > Replacement of ‘01YM cylinder heads with ‘02YM
For alf complained customers’ vehicles cylinder heads

Replacement of cylinder head found defective

with non-defective one
For all vehicles inspected and found Replacement of radlator found defective with non-
containing defective part(s) defective one

Repair of hameas found causing electric leak

~

Advise customer how to ride his or her vehicle to avoid
allowing the temperature gauge to climb to the red zone.

~_~"

To the customer who is not satisfied with the above-mentioned compiaint response, make an offer to use the
A/S Action, which has been proposed t0 AH, on his or her vehicle.




~_GL1800 (MCA) 9. Estimate of Cost of Market Action (World Total)

®The following shows rough estimate of cost of parts and labor cost.

@ The number of cylinder heads expected to be required for replacement is
based on the total number of complaints received by Tech Line X 104 o

cost are not included
= Replacement is on a cylinder head assembly basls.

Estimated number |

onl ":Rﬂif of affected Majorwork |[Costof paris | Labor cost

Classification) Pt | ool | Tcontents | owgmimmmss | gusvemay
| | . m of R oylinder has!
m ) ) 1 1 1
@ | '01 model 13914 3100 Pelwementof Letnde | ¥303,800,000 | ¥154,451,000
» Riglssamant of sansor
: » Inapeolion of L oplindar _
@ (’02 model |. 18080 600 + Papkaatoartof ot ¥58,800,000 | ¥29,894,000
'03 model R |

&) t-ﬁg?ﬂ% of | 7240 300 « Papoamart o sor ¥29.400,000 | ¥14,947,000
L | a2 ¥392,000,000 | ¥199,282,000
- Costs such as WH modification cost and parts delivery TOTAL ¥591,292,000




GL1800 ‘MCA! 10. Future Activi!z

Bl |2]|~]B|~]a1]1

NOV
|12 ] ~130] DEC | JAN

2003
FEB

| mar |

v Mixkat Quakity Information investigation Cammiselon

*ﬂJﬂlh'GIwmﬁa {NO¥ 6)

|&mmsa] |

New tyindar head dia G0

Arrarporrant of sub hemass Br ncragsing
Bmparakire gauge acouracy

Insufliclent rediator capasity
1. Pesmanent soluiion by
gpecicalion change
2. Problype menerbelurs of
100 unle b A'S apaclication

Tarsearsture gaugs red zons bogiming
gt
Exzminatian of how to incroas Btcarscy

Watar jackat blocking

HEA tesl

1. L eyfinder head OK,, R cyfinder head NG
2. Mamciing I el o il o o T okl
ke gt o whkch wale e g 21 ]
L

1, Measures sy problem

+ 150% Inepaction for blooking (MF) from /20

« Casing OK asauranes from M2

2. Parks repiacerment (100% inspedion]

1, Doled ek acfimatn fincuing LR cambinerien)

E

Wihaok

high-apeed

cylnder heads blacked

Parsagas ABE Inbobh F end |

Radistor bioeking
1. Buyback of alced vehide
Varlicaion by adsec THING aMecied yohide
Dupleaton Bat
Imwesigaion b coolant used by HAM

W Lorrsion pal - EndQCT




GL1800 (MCA) Die Fabrication |
Cylinder head die

Investment required to ensure the earliest release of
improved cylinder heads; 4,000 L cylinder heads and 3,200
R cylinder heads, and the timing for release

Plan for the Investment : March : 8,940 cylinder heads
earliest release ¥62,200,000 for 4,470 vehicles




End of Report
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®CDC—M

Coolant Passage Block in Cylinder Head of GLX

Option 1 1 Caating subscontractsd, Plan to Meet Increase in Production of MCA Mas GDC-M N
Machining eub-contracied . repared on '
o oty g o ' ol Cylinder Heads
Whwehar tione I house or stb-cortracted i maet increase inproduckn  Whether imeetment is required ornot The following quantily.is
Cagfing | Machining | Leaiiast Casing | Machining | Leaktest avaiable by the end of March
Damnioes| @ ® e Doneinhowee| Mo No No L cytinder head : 4,000
Bociwad| @ ® e Sibcokeced | Ves = % R cyimhr head : 8,200
RIL Head oCT NOV DEG JAN FEB MAR R MAY AN JL Towl
Use of surplus capacity b 0 . 0
. 120 120
Holidaywork
Casing {2bncs)
Sub-coniractor 1,000 2500 2500 2500 2500 2500 13,500
TTL 360 20 120 1,000 2 500 2500 2500 2500 2500 14370
Machine-W gool 50| 240 1 mu
Machining | Salaurai 53 ao|  1oo0|  1seo]  zooo| 2000  zose|  zeee| 11770
i g0l ool  2mo0|  esen|  sa0|  2pe0|  2000) 1287
Parks assembig a0| 1oo|  oso0)  smeo| 20|  zeo)  2om0f 1297
Quariilyavaizble am| 1] asmw|  eme|  sem| wam|  12em] 12970




®GDC— M Coolant Passage Block in Cylinder Head of GLX

Option 2 ; Casting sub-comtrecte, Plan to Meet Increase in Production of M3SQDCM
Machining sub-comiraciad . onOCT 25, 2002
s MCA Cylinder Heads P
Whahar dona In house or 2uh-conkanied  meal incressain producion ~ Whethsr investment is requined or nat
Gasing | Machiring | Leak et Caging | Machming | Leakiest
Done: s housa ® 9 ] Cone In housa No Ne No
Sub-ooianied 8 [ ] Subericcinl Nz Yo Yes
RIL Set oo [ WV [ D [ W [ TR [ WA [ AR [ W [ AN [ L [ AR [ Ton ]
Use of sirplus capachy 0 %0 750
Holkaywai 20 120 T L] p] % 1% 0 1080
Cating (120n0nce) | (120w0nca) | (120ulioa) | {120xTwks) | [1204Once) | (120wCnca) | (120sCnce) | (120uOncs)
Sub-contracior 0
L 30 200 120 120 120 240 120 120 120 120 1830
Machine M 120 240 120 120 b 120 720
Machiing ) Selural 3 870 120| 120} 1,110
m an| 2| 10| 240 12| 12| mI 00| 1830
Parts essombling a7 120 120 240 120 120 120 120 1330
Cuarty avallable 870 290 1,110 1380 1470 1500 170]  1peo| 1390




®GDC—M

s

Coolant Passage Block in Cylinder Head of GLX
Unit cost of cylinder head {yen/piece)

Option 2
(Dapeaciation on a 10,000-piece basla}
Casting Machining
Processing . Processing
cost 4,100 cost 5,200
Depreciation Depreciation
cost 3,720 cost 2,380
TTL 7,820 TTL 7.580
—_— =
4 )
¥15,400/piece
. /




GL1800 (MCA) 8-1. Method of Market Action

{How to discriminate defective (blocked) cylinder heads from non-defective ones)

@ Judge from coolant supply volume

It supply volume is 2510cc or less

. 2

There is a possibility of coolant
passage block

@ Judge with the engine idling

From the number of times the fan
COmEes on

B

It is impossible to judge whether
cylinder head is defective

Drain voluma | Supply wlums
Standard | ;' nor defece 2750cc | 2510cc
Cuplication | 1 : Non-vetecive
test (1 R : Passages A8 blogiad 2240¢cc
Duplication | L: Nen-dekeive
t;t-@ R : Passages A hincked 2170cc
c Coolant temperature at coolant temperature
sensor (L) area during idling
120
110
100 P pe——
a0 v
80
0 — Sisndand
&0 —— L: AB blocked,
50 R: A bockad
40 f T L:OW, A: A/B hiogked
— L OK, R: ABYC biocked
30
20
0 5 10 15 20 25 0

Time {min}




GL1800 (MCA) | 8-2. Method of Market Action

1.Increase in accuracy of temperature gauge {How to increase accuracy of temperature gauge)
(red zone beginning temperature)

A 122£4.5°C (‘01YM & ‘02YM)

126 +4.5 °C 4= {8:12614.5“0(‘03YM]

2. Technique : Master resistor method (See the next page for details)

Combination of “replacement with coolant temperature sensor set for assurance of just 126°C”
and “addition of resistor 1o iemperature gauge for adjustment of red zone indication by pointer”

3. Cost (Approximate estimate)
Paris / kems Cost Remarks
(D Sub hamass on gauge skie (with resistor Rx1)|  ¥5,000]10 types of resigtors selectable in incremants of 0.0
(3) Sub hamess on TW sensor side ¥5,000)2 types (One for 01YM/02YM and another for 03YM)
1@ TW sanaar ¥500| Ideniification is needed to make parts readily diglinguishable from mass-produced ones
Labor cost (Cost of about 1-hour labor) On the pramiss that clinder head and TW sensor are replacad as a sat
@Sub hamess with master resistor % 3,000 |Providad with Rm (10 Q) which iz supplied a8 a jip




GL1800 (MCA

2, Explanation ; Adjustment capacity when master reslstor

method Is employed

8-3. Method of Market Action

{How 1o increase accuracy of lemperature gauge)

* Conoept and implementztion of master resistor method : In order to simplify explanation, spactication difference according to model
year is omitted, and it is made a premisa that 01YM cylnder head is superseded by “02YM cylinder haad.
Description of components Remarks
General Temperature gauge Coolant temperature sensor Ascutacy = 12645 {Practical valu)
clrcuit :'-' }' @j’_ Accuracy of coolant temperature
: . sansor X Accuracy of temperature gauge
. — - —, - Just 126°C sensor is manufactured by a
@ m%';‘;‘ 11113'1“ r . 62 ! 9 h ': Japanese maker and the existing sensor
incicates master resistance i of actual vehicle s replaced by the new
When value just at 126%C is ; E Rx2 1 i Sensof.
Easter Eyanﬂ d:Adustment ™ — H; - Adjustmant to let terperature gauge
sistor M istor - Rm (100 pointer indicate beginning of red zone at
method is ke aster 199 m(10%) >| 1268°C is made: with the mastar resistor
employed connacted to the actual vehicle.
2 Aﬂl"ﬂmm !'I;Id itﬂmn:'fiﬂalum T T
ointer | i * It s not easy to let actual vehicle duplicate
nning of red zone at 126°C - : :
ustinrgmmmr (sub hamess) isi 126C; thersfors, combination of Dand S
added optignally so that the i shown at left, which can ensure
pointer Indlmtasmbeg]lr;tr:g of red y compatibility in functional assurance given
zona according to m :
reslalance vaIEe » Adjustment by * Master resistor (Rm=10%2) is lr]nya::] r:;,‘h:“ rr:t:ggrhd - (Concept of
Rx1 regarded as & jig for adjustment
When Accuracy = 126+ 5MPC
instafled to Total accuracy of new coolant
completed temperaiure sensor X Accuracy of
vehicle adjusted temperatura gauge
e e e i e
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GL1800(MCA) 1-2. ThIgRE IR

Foh5 LK
01"= 60
-02' = 107
03'= 5
TTL 1728

fin— Jan Feb- War— Ap— Mey- Jur Ju- Aug- Sep— ot Nov— Dec~ Jamr Fobm Mar- Ape— Moy J
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REX Q. 43% 0. 39% 0. 07%
¥ESW
TOTAL 392344
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GL1800(MCA)
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MCA Trouble due to Broken Water Jacket Cora Ot | In charpe
Durakilitty test to determins tha possitillity of leading to the ultimate sl i | Smo
symptom and vertfication by disassembling engine aftar durabdity test
| Crgonl sgoroved | 2002/ 10731

[FI.I'BQH] EH high-epoad dumblity toat fes baon conduciad o meteblsh wholhar the ulimate symplom |G ine siop) will develor ot a
ressuft of prolonged wehlde oparation with the coolard balng aeqelad due to owerhosting oaused by blocked warker lachet

[Canciusion] Duirg 100 hours of curabilty tast. fa vahicls deveicpad no such tToubks 45 o c2usa fats] damage 1 tha angne, Whan
i ey il clldeasescumblead, nctwave, e angine: wias found presa ming aymoloma thet wers jucned unacceytabia for
the angine to meet tu durabilty requinemante.

[Tast mdlminml Engine: Mam-producad by MCAF
Cylinder ad" Cooluil passagas A & B bexikad 0 et A 4nd L eylndes haads
Crookand: Lm racdieky coclant of 50P6 concantration

ETemit mndm;]hhr&&hunduﬂﬁumﬂmh parade rwode, SH high.apasd durability tesl (4060rmmmin WOT) was ooncuning
0 hours. (vehicke opanation in pamdce mode urtl coolat cvertioe reached saumton ok 5.2 hows, and 1.3 B
mwwmazmmmmhu haur-pariod wnd 0.2 [tere of coolar was owaikowed

duting e Eollowing 100-haar pattod)

Tampecatura of sach portion during EH durebiity tast Weder Jecket biosik lncadiors L cyllnder haad)
Tarp.curg | Namel ) .'
cusability ot | eppoamting .
Phug aeal ternparaturs ing-204°ian| 133-180°C
Ol teMpareiure (Drain) B0 | 19128
Sooi s temparatune [Head odist) 1p-118 Bi-85
l Coclant tsrperature (W Iniol} 877 -
Haad coolant bamp. ssnsor (R) 112443
[Haad cociant temp. senact (L) 127-181
[Test raauits]
(DSymptoms found
namsa Poackilo couse dudgment |
1| Final chive gaer Detariaralion of lubricly of ol
dua b faa In ol emparetura NG
during cperalicn
IJ-EH_m [Goninct of top nd

Riaé In kamparghms of tha tog of
pisten cua b loes of coalant In NG
oylinciar hauo waker jackot
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(& Durakriy teat data (Changa with ha lapee of tme)
Tomperature measuring polnts
1) T.0IL MG... Ml fomperaturs ut main pallary 44T, W Rud N ... Cooléink temposurs at rdistcr il
2] T.WHEAD A ... Tomporalus xt tha pooltion of F cyliner hasd that ooresponde 20 scolint B} T, WRIP [H . Coolant kanpituno &1 W Iried
sawor poalhon of L cylindor haed 0T, FLUGH-6 ... M1-#8 pug soa tompuarius
3 T.WHSROL ... Temperaium st o500l tanpaniin sorsor posilin of L cylindor head
PR il praowm TOL M) | TWHEAD ey | TWHERD LI | T Fed T | TAWIP G | T OLanan 5] [ inckask e,
25 5120 1574 1820 161.1 1141 760 144.8 39.9
%1 2980 1001 1121 128 1013 paa| aan 283
[avERAGE 72| B 1EA4 128.4] 1301 1110 71.4] 1454 352
T-F‘-lﬂiﬂ# Tﬂ-ﬁ-ﬁ_ﬂ'ﬂ] ngm EU_-BWI T-FL-'-HEN'I' Lmﬂ'ﬂi Mg e ] Ly sl g 4] Wl it .
h; 204.)| 191.2 1843 187.1 1647 1790 10183 3.3 21
[mn 185.1 1437 1983 171.7 1351 1843 866.7 g 29
AVERAGE 1687 1727 175 1845 168.0 119 10120 411 20,1
Wi-blociad MCA vahida's BH high-apeed durabillty test {100 hrs} data
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g B0 100
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TW Rad IN1
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& 110
e 100
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Q 50 100
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W/J-blocked MCA vehicle's EH high-spead durabillty test (100 his) data
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WiJ-bitokad MCA vohick'a EH high-spoad durabilty teel {100 hraj dala

Of precgum

[0 1)
gEI:I.'I

0 .
5 |- v —— S
o X0
5 i

u Il & 2 i B 'l i b L

o] 5 108
Chrd
WihJ-olociezd MCA variicke’s EH high-apeed durstl iy el (100 his) data
1 K3 ol keparahure
11

22
—
T
Bl

Tompensiuns {"C)

L

(1] &0 Ley]
[hr)

Wirl-blockad MCA vehicie's EH nigh-speed durabily tat {100 hrs} daia
Deain oll lmparature
110

el | ] !
110 -I — —_—
m —_

100

Prp— Wiy lolt ahaukd 59 15t v thin S00ECATIN churisg OxBnary durahily st

Adfter coerstion In perade rnn-tl % ¥ urtl

[Hiwr 100w oF B ighapant iy bmt] roached suutalion (8.80s)

Tiairinoss 5¥ sarh ool
Tha nocuiscment 100 datreana in iompm vous aatislind xi a tha majesr tightaning peinis




T g (1 24 1.2 ]
100 haurs n.'gg 27 025 028 IEI 025
Changn | 0.04 0.0z 0.03 Q.05 [ ]]
Thitial Bma [
Aftar aparrtion in pareds mada| f:]
Al 1By f I Wyl ool 1o 1.

Tiatiness of sach oplnt

Dperatsd until coolant cvarflow rasched sabaration (8.8hrs

The reguirement for dacrnasa in torqua was satisfied at all major tightening poini

47,

hours Bi1

=3 ¥ 234 =0
803 ]

R

Volve loak should be not more than 3000o/mih during srdinety durabllity tee
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DHARBT -2
E 14} VS
1)T.OL MG Ay
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[max 2040 0.2 1043 1% 1847 170.0 10183 516 32,1
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GL 1800 (1-03vmy Cooling System Problems

<Matters pointed out at Market Quality Information Investigative Commission
held on October 28>

1. We were requested o review the defgt rate of p&m to determing- - 3 S
whether to take market action.

2. We were requested to analyze the Tech
L ine information in detail and estimate the
expected effect of the proposed
measures against the cooling system
problems.

3. We were requested to identify the
grounds on which we determine
whether the alleged defect is a safety-
related defect.

Nakamura | Kobayashi




GL 1800 (01-03vm) Cooling System Problems

#

1.
2,

~ Summarized Overview of

Structure of Cooling System

Occurrence Inthe Market
Overview of Problems e

Poor Cooling Perfurmanm:"
at Low Speeds

Blocking of Cylinder Head
Water Jacket

Blocking of Radiator

Problams

Analysis to Determine
Whether Factors Leading to
Safety-related Defect Exist

Proposal of Market Action to
Take

Chronology of
Countermeasures

Materials for secondary report at Market Quality
Information Investigative Commission

2002-11-01




GL1800 (MCA) 1-1. Explanation of Cooling System

Temperature gauge layout Flow of coolant

Indication during When the pointer
normal engine reached the rad zone

ration Coolant temperaiure
ope £6N90r




1-2. Aim of Radiator Laxout Change |

1. In order to embady the concept of “motorcycle-like” GL in the MCA, we have
adopted the “side radiator” layout for MCA and moved the engine mo ntin
position forward for thls purposse. This enabled us to move the riding
position 50mm further forward than that of GL1500.

2. With regard to the air discharged from radiator, we viewed It from the
as of rider's comfort (protection from hot air) and quietness. and
designed in such a way that the air would be discharged by the Internal fan In
the forward direction and that the fan switch ON-OFF would be controlled
according to vehicle speed (15mph).

RIDING POSITION AIR FLOW

— L 1RO [Hmdmﬂqﬁmmhhmwﬁ]

S {1 500G

B | [ Unto 25kmh FANON) |

"~ Thes ian comes ON again when dexwraed o
Mmmmm@m







- 2-2. Occurrence in the Market

Enl'i.ln'buru-femplaimu
15
40
(Complaints recelved by 15
Tech Line 20
"01 = €0 complaints 25
'02= 107 complalnis |,
03 = 5 complaints
TTL = 172 compisints :g
5 . .
n ] ‘ ) ¢ ¥ e 3
As of 10 SEP 2002 Dac— Jan— Fab- M-}ir W e R R Sor= Dot Nov- Doo— dan- Fete M Apr— WAey dun— dab- Aug- Sep-
oo o1 ]| m 411 01 1)) 1) o 01 n 1] [H]| 2 02 22 o2 gz 02 Q2 b2 02 a2
u . n
' 1
QICRQD reports ,
issued {in afl the
world) 3
4
As of 24 OCGT 2002 5
YM Q1 02 03
13,184 yehicles . . S
Number of vahicles / > / / 16,100 vahickis /
Comment

-Both 91YM and ‘02YM recelved more complalrnta in summer than in other seasons.
- 0IYM received the feweast complaints among the three.




GL1800 (MCA) 2-3. Occurrence in the Market

15000 Number of vehicles sold T the U5 150~ Total number of complaints : 266 ——] 10
— 101=150 |
103 ] ———— 8
10000 100 2
&
4
2000 1 go17 50 ifsub
2
0 0 E o
01 '03 ‘01 ‘01
150 100%
O Other
B Hamess 80%
100 (S 1 @ Overheat
& 60%
0 Coolant expulsion|
W Poinker reaches 40%
o0 I Poinier ises to
high femp. 20%
1
0 0%

01 "02 '03




GL1800(MCA) 2-4, Occurrence in the Market
150
107
Number of complaints
related to coolant 100

temperature received by
Tech Line : 167 {01
and '02 total)

50

0
40 40
Low speeds
30 30
20 20
10 0~ H 10
5 20MPH
0 : 0
01 ‘02

0 Occurrence speei—'ml%&wurrence situation
50
Whenever Other

Moving sicwly Hike In
parade

Climbi
mnuntdnnr%ad

=

'01 ‘02



GL1800(MCA) 2-5. Occurrence in the Market
10 :
Number of Coolant expulsion
complaints 8
about coolant 8
expulsion : 12
4
2 H 4
0
‘01 '02
10 ' 10
o | Occurrence speed | Lowspeeda ] Occurrence situation
: : mnﬁm'}%ad Tﬂlﬁm "
2 2
| 2
0 u 1 1
‘01 02 ‘02




GL1800(MCA) 2-6. Occurrence in the Market

{Result of interview with users) Number of usars

* Users have experienced cooling system
problemns mostly when riding at skow
speeds from 10 to 20mph In 1at or 2nd
gear.

= Though few in number, some users have
aleo experienced cooling system problems
when rlding at mid-to-high speeds in 3rd,
4th or 5th gear.

Coolant expulsion
01YM : 2 usersiiil] §
02YM: 2 users[ | &

Number of irlendewed users
by model yaar

12 users

15 o 2 0
35 45 o P EL ol 88
. - Q9 =z & m ' ear
Vehicle speed (mph) 95 » 2 & 3
Tk & Gear used

36 users




GL1800(MCA) Overview of Problems

factor R cylingler head: passage A blocked + _
passages ARB blocked = 4.36% 1 complaint each
L cylinder head: passage A blocked + from US and Japan
pessages AL blocked = 4.31%
i
: I Coolant emperature sensor is ¢
: | Sitiss bt
| - .
I | EE;:&%% ® Comosion product |5 created
! j| indicated by temperaiure mm hat:um
I I gauga staye nammal
1 |
! |
Cookant lam : - Temperature into T info
Svmmom when fding mﬁm Engine red zons mrﬁuge 3 don of remdTI zmr; gag&gesss of
1 low speeds I goes wrong riding m riding node
\ I
\ !
\ !
Customer M‘mmﬂ # No customer
complaint X ooocde complaint
e




GL1800(MCA) 3-1. Poor Cooling Performance at Low Speeds

01°YM

Red zone beginning temperature was set at 122°C {£4.5°C)

» Airwasf in the te fure detecting area of the coolant temperature sensor, and this caused the temperature to indicate higher
temperatl?rgpﬁan actual. (The temperature gnuge reached rad zone gt coolant temperature of 112°C) e ]

= As a countermeasure, the existing sub harness was replaced with 4 sub hamess with a 2.7 Q resistor for vehicles that were off the line,
and & fairing hamess with a built-in 2,7Q resistor was applied to vehicles on the line.

We conducted continugus running test at low speeds (which was not ameng the requirements),
whan we ware aware that cookant temperature was high, howsver, we judged that prolonged
wehicle operation In LOW gear would be not in normal usage. -

Aunning test conducted to see If market I
' i i —+ at L sensor
18
:: .r! ‘\
3

110 /'; \!\ I
1n B SS— / x lIl \ _;__'__H___*-'"'_
" . AN , ,

iefing GO-ETOP ‘:Ewﬂla! S0 B0k 1806k Vinen
02 ‘YM | Red zone beginning temperature was set at 122°C (+4.5°C)

- Coolant temperaiure sensor area of the cylinder head was modified to prevent air from being trapped.

03 ‘YM

04 ‘YM

ForJapaness version, red zone beginning femperatura was sef at 126°C in congideration of traffic congestion.

Red zone beginning temperature was set at 126°C (+=4.5°C)

Same as “‘03YM




GLisoomcA)  3-2. Poor Cooling Performance at Low Speeds

N Conditions : In an atmospheric tempsrature of 35°C, continuously drive down a level
{Effect of red zone beginning temperature change}  saq with the gear in LOW posiion, staring with the cociant at 100°C

01YM. 02YM Remedial action for ‘03YM
TOP Hed 2pne heginning ZOTe beginni
lempg. set at 122°C set pt 126°¢
4TH
3RD
2ND
N
0 5 10 # 20 25 30 35 40k/h 5 10 ¥ 20 25 a0 35 40k/h
- R/Z - Coolant expulsion +

Advise customers 1o use the
2nd gear position




GL1800(MCA)  3-3. Poor Cooling Performance at Low Speeds
T

{Cooling system specifications for ‘05 and subsequent model-year
vehicles (JBP))

We judge the following specifications suit our purpose.

T MCAA (01~04)
Hm’ar:'ga‘g'm 32.2kw 26.4kw
__F&N Flow Extemnal draw-In fan Internal draw-n fan
Diamster m @.1.57
M
otor revolving m m

List of external changes




GL1800(MCA)

Problem
factor

Symptom

Customer
complaint

slowly like in parade

Occurs when moving

Overview of Problems

R qnder head: passage A blocked +

ALB blocied = 4.38%
Lﬁmm:whhMJf
ASB blocked = 4.31%

1 complaint sach
\ from US and Japan

Goolant termperature rises

when riding continuously at
low apoeds

Temporaiure gauge

i o o s




4-1. QIC that Started Suspicion about Blocking of Cylinder Head
EEEEEEEEEEEE——————— T

The first case ('02YM) The second case ('03YM)
QIC No. M2M115 M3MO11
| QIC issue date September 3, 2002 September 6, 2002
Date of registration Unsold August 23, 2002
Date of occurrence June 11, 2002 September 5, 2002
Total distance traveled {20 miles (32km) 447 miles (719km) |
Frame No. 1HFSCA7092A110786 1HFSC47073A202304 |
After a few minutes of running atany | The temperature gauge indicates high
Symptom speed, the temperature gauge would  |temperature regardless of vehicle
go into the red zone. speed.
It was possible to duplicate the alleged |The fan stays on at idling.
Investigation result symptom though there was no '
apparent imegularity.




4-2, Defect Rate that is Possibly Affected by Blocking of Cylinder Head Water Jacket

20

07T

ag Defect rate of L cylinder head

18

1

% Defect rate of R cylinder haad

A

19.1
148
10
2.7
i N NIy
B AB Total

6.1

43
1.7
K
A B AB
Number of Number of paris
hsper:haldplalts found defe&aiue
R cyfindar head 5,544 piacas 337 pieces
| eyiinder head 5,318 piecos 1,016 pieces
TOTAL 10,862 piaces l 1,353 pieces

Total

Rate of occurrence {% J:lf A and
A & B block that can exert a great
thermal influence




GL1soo(McA)  4-3. Blocking of Cylinder Head Water Jacket

~Mechanism of water jacket core breakage due to floating problem

[tula’flﬁur?ngﬂme] Floeting vent moves in the wetes jacked clamp pin
Pﬂdﬂm}
There has been no change
since the floating vent was
first applied (from ‘01YM)

.

It Is impossible 1o determine
which one is defective

= Revised Operation Standard has been
effective since September 12
The obsolete version specifies that the |ig
should be checked when a problem has
arisent, but the revised version specifies
that the |ig should be checked when

unclamping dle after every shot. ] -
L 11 11

I icening vert falls i
miwe smoothly, it s
sk In the core and
e core & thereby




GL1soo(mcA)  4-4. Blocking of Cylinder Head Water Jacket

Cuolant temperature

Problems caused if the water jacket is blocked

~If the water jacket of L cylinder head is blocked, an air pocket is thereby formed whera
the coolant temperaiure sensor exists. Due 10 such air pocket, the sensor detects
higher temperature than actual coolant temperature, thus Increasing the likelihood of
the temperature gauge gaing into the red zone.

-Even if the water jacket of R cylinder head is blocked, the temperature indicated by
the temperatura gauge stays nomal, because coolant temperature sensor does not
axits there. In actuality, however, the condition is just as same as the L gylinder head.

=&~ [ - sansor anes

Coolant temperaturs in case of blocking of cylinder head

110
—& | : Passage A blockad

160 A
—de= L: P
150 Am

140

130

1207

110

100

90

Bn . 1 1 1 1 | 1
Idfing Go-stop Parade 50kh 80kh 160kh Vmax




4-5. Flow of Goolant when Water Jacket is Blocked

Air pocket is not formed so far as only the passage
B is blocked

[ e ot




GL1800(MCA) 4-6. Blocking of Cylinder Head Water Jacket

- It was so arranged that the core would be, if broken,

separated from the core print. _ ,|  These preventive measures have
* It was so arranged that the two portions (indicated by been effective since August 28

“a”) at where breakage had occurred would not )

Interfere with foreign matter such as burr. Before C/M

W.7J

\ oi

Interference with foreig
matter can ¢ause core

i

After C/M
]

penetration of alurninum, —
if core is broken 15 ‘[




GL1800 (MCA) Overview of Problems

E‘E’H 7 e

Problml. | IO i T b e UR
factor g : R cylinger head: passags A biocked + ,
T AZA hiocked = 4.38% 1 complaint each
stowiy like in parade D cyincar heatt peseage A biookeel + from US and Japan
passapes ASH blocked = 4.31% ;
Coolant femperafure sensor is dn the L side :
,I :i'.';.-_" ! ﬁ'.-.: :" . l
L PR - i FaRY: l
Engine is partially heated up 1
though the temperature
Indicated by termperature |
gauge stays normal i
i
i
Caolant temperature rises . Temperatwre into Ti
Symptom when riding continuously at Engine 1ad Zono nrap;gu ogaris i ik ool g
of red
low speads QOBS WINg ' ngrrrt:c?raa ' mﬁgm o
Customer Temporehure E‘g’ 0 jocu No customer
higher when .
complaint gpocda complaint




GL1800(MCA) 5-1. Blocking of Radiator
Brief description of complaints about overheat that was found caused by foreign matter in radiator (2 complaints)
First complaint {Japan) Second complaint {USA)
Rate of occurrance
istration |February 22, 2002 {{02YM) September 9, 2001 (‘D2YM)
Total distance traveld 8000 miles (128Q0km)
Frame No. SE4?—1 000157 1HFSCA7092A101134
When riding, vehicle has gi eated Temperature into the red fier 20
Alleged symptom iﬂgﬂnr:rﬁr tﬁ; tempara r!g:;h.;g;ht:lfr-rd::t'|"|;;| nErTutas of ﬁdﬁugta I:’g%nvtfay spesds. o &
above the red zona,
The L radlator was clogged with foreign When maasured with infrared th , the
Check resul mater, OO0 tempsrature of L radiator was 36 deg C aut) that of R
radiator was 92 dag . When the radiator was
i it was found with forelgn
Pact maintenance mcord [No malntenance has been done
<Results of actual vehicie check>
Addtve, Re-evaluation of coolant filled t factory
D"':'g“s“m nmd%ﬂgf_ concentrafions _?-UK uanon ar oo eda
inhibiting prope Mixing of different
coolant X sﬂ;uﬁu'ns " No maintenance has baen done
Continuous low-gpeed Gﬂﬂmpﬁmm High temperatura 900km running test
Creation of foreign running in LOW gear 4| Turbicity remained unchanged ~> OK
matier (Aluminurn — - _
corrosion product) Blocking of cylinder head :
water jacket - Water jackst was not blocked — QK
Modification Not modified — OK
Electric load (overload) J—
Harness was damaged, causing

Short circuit_]

electric leak



GL1800(MCA) 5-2. Blocking of Radiator

{Result of investigation of  Findings : Pipes were badly clogged and
affected radiators} corroded

Subject radiator of complaint arose in US .Japﬂn after
/ Outlet gide N\ lnlet side

0

cleamng

Subject radiator of complaint arose in Japan




GL1800(MCA) 5-3. Blocking of Radiator

Result of investigation into foreign matter found in radiator

FT-IR analysis result Both the consBiuents of coolan and
Foreign matter showed almost the same peaks — Foreign matter axide of aliminum wers detects.
&0
_ o 33. 97 %
g, / 's) 34. 17
1 Na 2. 67
g
] Al . 11. 82
L o] | | Si 1. 73
' /I\,\ P 9, 34
- s 0. 72
100, K 4. 30
Mo 1.17
0 e

0.0 am Ie 0 a0 AIN 15 1HD ) 1200 hoo L) a0G 1] 4000
o1




o-4. Actual Vehicle Test to Establish Duplicability of Foreign Matter
Creation in Radiator

PART-1 : Influence of heat of hot engine

- Cylinder heads: passages A&B in R cylinder head blocked, No blocking in L cylinder head
* Mods: Continuous running at 15kmvh in LOW (with regulated quantity of airfiow)

1) 0 ~ 300km Coolant became turbid

2) 300 ~ 600K Turbidity remained unchanged Fieat was nat the
} 300 ~ 600k rbiclty remained unchiange - cause of foreign

3) 600 ~ 900kam Turbidity remained unchanged matier creation

PART-2 : PART-1 + Electric load of 12V

1) 0 ~ 300km (additional) Gelled substance was created on the inside of the radiator pipe and hose

Air bleed pipe

Radiator pipe (outlet)




5-5. Result of Affected Vehicle Check

Taping was peeled and cord sheath was
damaged. -

Cause

Wire hamess, which was incorectly routed, was damaged and the radiator was
charged with electricity leaked from the wire hamess, and elsctrolysis occurred
between the radiator and engine as the coolant served as electrolyte.

There was a sharp edge on the end face
of the front SUS clip on top of the
radiator.

Wiler pumyp
This is judged to be an irregularity in manufacture or maintenance.




GL1800(MCA) 5-6. Blocking of Radiator

Problems caused if the radiator is blocked

Just keep watching for ocoirrence of
radiator biooking dus to lectrolytic

- corrosion by designating it as a chack
itern, judging that the problem is highly
iregular.

- I either R or L radiator is blocked, the likeliiood of the temperaiure gauga going
into the red zone is increased at high-speed range.

= |fboth R and L radiators are blocked, the likelihood of the temperature gauge
going into the red zone is increased regardless of riding mode or vehicle speed.

Blocking of radlator due to electrolytic corrosion | ~e— L-—sensorarea
170
R : Completely
160 i~ blocked
150 e Eormletel?
140
——
130

120

110

100

90

BD L ] 1 1 1 1
Idling GO-STOP Parade 50kh 80kh 160kh Vmax




GL1800 (MCA) Summarized Overview of Problems

Hqﬂmderpamuhl:lndmh
passages ARB blocked = 4.98%
L eylikwder head: passage A biocked +

s |

TR =

1 complairt each
from US and Japan

Coolant tamperatura rises Temperature gauge goes info 'Tamperamra gauge goes into
Symptom during cortinuous running at Encin red zone rapidly regardiess of red zone ragidly regardless of
low speeds, and coolant i riding made, and coolant riding mode, and coolant
expulsion cecurs in the worst " axpulsion pecurs in the worst axpulgion occurs in the worst
Casoe Ca50 ca58
Riding under unlooked-for . Iregularity in
Cause conditions Manufacturing defect manufacture or
maintenance
Coumtermeasure




6. Analysis to Determine Whether
Factors Leading to Safety-related

Defect Exist




GL1800(McA) ©-1. Result of Confirmation of Alleged Symptoms

<Problem factor> <Symptom 1> <Symptom 2> <Symptom 3> <Symptom 4>  <Ultimate symptom>

Warning is given

Durability test did not

| Forsign mattsr does not accumulate In R rndlut;r and
therefore, no abnommal internal pressurs Is creatad

Coolant expuision can ocour only
whin riding at low speads, but
expeliad coolant cannot get on tire et
such spoods

There is no possibliity that any of the alleged
symptoms can eventually lead to such ultimate

symptom as accldent or disability. L Coolent dispersed Wito mist gats on the tire when riding at high
speads, but it is too small In amount to affect fr.




= The radlator draln tube is provided in such a location that the drained cooling water will not
splash on the rider’s leg or foot.




GL1800(MCA)

6-3. Result of Confirmation of Alleged Symptoms

Test conducted to establish whether coolant expelled in case of overflow gets on the rear tire

Move slowly llke in parade

Ride in an overheated condition created forcadly (by cutting off cooling air)

Hiding
conditions Run at 20km/h Run at 80kmh Run at 120km/h
Straight Slalom Straight Slalom Straight Slalom
Coolant

ios | No No No Yes Yes Yes
Tietreaddidnot { Coolantwas | Tiregotonthe Coolant was dispersad into mist by the
getonthetrall of | expelied 30mm trail of expelied head wind,
axpalled eoolant outward of the coolant during .
even during left tire side as in the boft tum. E';noﬁr";m:lmﬂmw Gide
turm, case of riding at » fhaug '

20krmvh,

A series of tests was conducted on an asphait-paved road, and the rider did not feel the tires slipping on
the road throughout the testing.




6-4. Influence of Goefficient of Friction on a
Road (GL1800)

~1) Coefficlent of friction on a road and corresponding
banking angle

Coefficient of friction | Gomesponding banking
onaroad p angle (deq)

DRY 0.95 43.5
WET | 08~085 | 387~404

* Coefficient of friction on a road has been calculated
from braking G {obtained on HGP-T general test road)

~2) Banking angle on layout

33 deg when ridden single
(See figure at right)

The above ~1) and ~2) show that, even if coolant gets on
the tire, it won’t cause any problem so far as ordinary
slalom goes.




GL1800(MCA)  6-5. Resuit of Confirmation of Alleged Symptoms
R
Engine durability with cylinder head water jacket blocked

Check whether the alleged symptom (engine trouble) occurs when the engine is revved at full throttle
after coolant expulsion (with the coolant passages A&B blocked in both R and L cylinder heads).

1) Ride slowly like in a parade so that coolant is expelled.

* During a total of 6.8 hours of operation in parade mode, 1.3 liters of coolant was
overflowed.

2) Thereafter, do a high speed durabllity test (for 100 hours).

- After 100 hours of operation, the engine had no fatal problems such as breakdown, loss of
power, efc.

= When the engine was disassembled, traces of pitching of final gear, contact of piston top
land, etc. were found. These conditions are, if aggravated with the lapse of time,
considered to lead to unusual engine noise.

During durability test During nowmal operation
mnggmtad thgfthne [n?de“alapnm}

Plug seat tamperature (#1) 186~204°C | 133~180Q°%C

OA temperature (Drain) g4 ~150°C 119~128°%C
Coolant ta re
{Hsad nuﬂg 102~118C 91 ~95°C

P —_— e ——




6-6. Problems Found after Durability Test

Pitching of final gear

Contact of #3 piston fop land

Sirong contact of connecting
rod metal (#1~6)

Detarioration in lubricity

Deterioration in lubricity of oil

Poasble : . Rise in temperature of top of piston
of oil due to i
couse mte:n Em';fﬂm ¢ due fo loss of coolant due to rise in il temperature
Strong contact of crank Strong contact of crank Strong contact of Increase in fappet
journal metal (#1~6) joumnai crank pin (#1~8) clearance
MAX + 0.06mm
(Target 0.04mm
MAX)
C . . C g . | Deterioration in lubricity
F::h Deterioration in lubricity of oil | Delerioration in lubricity of oil of oil due fo rise in oil Sticking of carbon

due to rise in oil temperature

due to rise in oil temperatura

temperaiure
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7-2. Proposal of Market Action to Take

<Field action method> [ nosfication by direct mal

Customer has aver found any imagular
~YES | indication by the temparature gauge {e.4.
climbing of pointer to or above the red zone) NO p Customer may ride his or her

Customer visits vehicle as It is

his or her dealer
o Correct fault
|| Vehicle is checksd by dealer : Make customer feel safe

Sensor accuracy
Replacemant :ﬁ::tf:' Improvernent Advice to usa

oylinder head |  leclric

01 model R}% Ol O O
02 model RQ&H Ol O O

03 model O O O | O




7-3. Proeosal of Market Action to Take |

<QOccurrence rate>
IRSmCEaTR | GO | Mrimdowt | Retwdelensd | oy
O1M 15 vehicles 129 144 8996 1.60%6
02M 36 vehicles 217 253 13519 1.87%
03M 6 vehicles 19 25 1949 1.28%
Total 57 vehicles 365 422 24464
<Numbeér of vehicles expected 1o be brought to dealers — Worldwide> <Number of cylinder heads required>
01M 13914 vehicles x 1.60% = 223 vehicles x 3= 669 vehicles R L
02M 18100 vehicles x 1.87% = 339 vehicles x 3= 1017 vehides | 01M| 39034
03M 7240 vehicles x 1.28% = 93 vehicles x 3= 279 vehicles 02Mm| X4. 31% ii?gg%
655vehices  1985vehices | 03Mm] o0 | =1718
} | Total | 1691 units | 1718 units
2000 vehicies Finally,
2000 units each of R cylinder head

and L cylinder head will be required
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RA exhaust plpe protector RAL engine side cover

o :’E Bottorn bypass outlet pipe



7-5. GL1800 Cylinder Head Water Jacket Check Method (2/2)

»  Check Method

1. Method to check the passage A for blocking’

Pour coolant inta the cylinder head water jacket from the bottomn bypass outlet.

If the passage A is blocked, air pocket is formed and thereby the amount of coolant that
can be poured into the cylinder head waler Jacket is reduced.

Ifnuiblmkad ahnutﬁﬂﬂucofmulantls requuedtoﬁllup

How to [udge : Pour a fixed amount (600cc) of coolant into the
cylinder head water jacket, and

~ If coolant does not overflow, these is no block in Ihe pasaageh.

t overflows, there




8. Chronologx of Countermeasures
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